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MISSIONS OF AN AVCO LYCOMING 0-320-DIAD AIR COOLED LIGHT AIRCRAFT 

ENGINE AS A FDNCTION OF FREL-AIR RATIO-, TIMING, AND 

AiR TEMPERATURE AND HUMIDITY 

by Phillip R. Men.g, Michael Skorobatckyi, 

Donald V. Cosgrove, and Erwin E. Kempke 

Lewis Research Center 


SUMMARY 

A carburetted four-cylinder air-cooled Lycoming 0-320- DIAL aircraft 
engine was operated over a range of test conditions to establish the ex- 
haust emission levels over the Environmental Protection Agency (EPA) 
seven-mode emissions cycle. The test program included: baseline per- 

formance and emissions, ignition timing changes, carburetor leanout, 
cooling air flow variations, and temperature-humidity effects. 

The baseline exhaust emissions at an induction air temperature of 
59° F and near-zero relative humidity were 90 percent of the EPA standard 
for hydrocarbons (HC), 35 percent of the standard for oxides of nitrogen 
(NOjj) , and 161 percent of the standard for carbon monoxide (CO). Changes 
‘in ignition timing around the standard 25° BTDC from 30° to 20° BTDC had 
little effect on the exhaust emissions. As the timing was retarded' to 
15° BTDC, both the HC and CO emissions increased to exceed the EPA 
standard while the NOj^ decreased slightly. The HC and CO emissions de- 
creased' as the carburetor’ was leaned out, while the NOjj emissions in- 
creased over a series of seven-mode cycle tests. The EPA emission stand- 
ards were marginally achieved at two lean-out conditions where, as the 
engine was leaned out, the CO emissions dropped below the standard before 
the NOx emissions rose above the standard. Variations in the quantity of 
cooling air flow over the engine had essentially no effect on exhaust 
emissions at either of the two air temperatures tested. Temperature- 
humidity effects at the higher values of air temperature and relative 
humidity indicate that the HC and CO emissions increased significantly, 
while the NO^ emissions decrease. However, these changes in emissions 
were primarily the result of the richer fuel-air ratios which resulted 
from the decrease in air density with increased temperatures and the 
volume of air displaced by water vapor at the higher relative humidity. 


INTRODUCTION 

NASA is involved in a research and technology program related to 
general aviation engines. The overall objective of the program is to 
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establish and demonstrate the technology which will safely reduce general- 
aviation piston-engine exhaust emissions to the levels required by the 
EPA 1979 emissions standards. 

One element of the above program is a joint FAA/NASA General Avia- 
tion Piston Engine Emissions Reduction effort. Funded studies are now 
under way -by the two primary engine firms building general aviation 
piston engines, AVCO-Lycoming and Teledyne - Continental. In phase I 
of their three-phase programs each contractor is testing five different 
engine models to experimentally characterize emissions and to determine 
the effects of variation in fuel-air ratio and spark timing on emissions 
levels and other operating characteristics such as cooling, misfiring, 
roughness, power acceleration, etc. The FAA is using its NAFEC facility 
to perform independent checks on each of the engines the contractors are 
testing in phase I. t 

Test results of the same engines at these different geographical 
locations have shown different levels of emissions and performance which 
make it difficult to make comparisons. Ainbient temperature and humidity 
are known to affect test results and there are no known correlations of 
temperature and humidity effects , NASA— Lewis Research Center has under- 
taken a series of aircraft engine tests to develop such a correlation. 

Two engines, models identical to ones in the FAA/NASA program, were se- 
lected for testing. The engines were from two manufacturers ; the first 
was an Avco-Lycoming model 0-320-DIAD, four-cylinder, naturally aspirated 
engine, and the second was a Teledyne-Continental Model TSIO-360, a six- 
cylinder, turbocharged, fuel -injected engine. 

This report presents the initial performance and emissions test re- 
sults on the Lycoming 0-320 DIAD engine as a function of fuel-air ratio, 
timing, and air temperature and humidity. 


APPARATUS AM) PROCEDURE 
Test Facility 

The aircraft engine is shown schematically in figure 1 and photo- 
graphically on the test stand in figure 2. The engine was coupled to a 
300-hp dynamometer through a fluid coupling in the drive shaft which was 
located iinder a safety shield. Engine cooling and induction air were 
both supplied by a laboratory air distribution system. The cooling and 
induction air system, as shown in figure 3, can be controlled to deliver 
air to the engine over a temperature range of from 50° to 120° F and over 
a range of relative humidity from 0 to 80 percent. The cooling air was 
directed down over the engine by an air distribution hood. This hood 
was the same as that which was iised by the engine manufacturer in their 
engine testing. The engine cooling air was removed from the test cell 
by a high capacity, facility altitude exhaust system which had the inlet 
located beneath the engine. An additional cell exhaust fan was used to 
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tnaintain a slightly negative pressure in the test cell. This was done to 
vent off any combustible or toxic gases which may have been present in 
the test cell during engine operation. 

The engine exhaust was manifolded together in a standard configura- 
tion with the emission sample probe located downstream of the manifold. 

The exhaust was then ducted out of the -cell through the roof as shown in 
figure 2. Care was taken to insure that the exhaust system was leak- 
proof. A leak— proof system was necessary to prevent air dilution of the 
gas sample which would result in erroneous emission measurements. 

Engine description . - The 0-320-DIAD is a horizontally opposed, four- 
cylinder, direct-drive, air-cooled engine. The engine has a bore of 
5,125 inches and a stroke of 3,875 inches with the resulting total piston 
displacement being 319.8 cubic inches. The compression ratio is 8.50 ;1. 

The engine is rated 160 bhp at 2700 rpm and 0..51 bsfc. Fuel metering is 
performed by a Marvel-Schebler MA4SPA carburetor using grade 100/130 
aviation gasoline. A carburetor intake air box was used to insure uni- 
form pressure distribution across the rhroat. The carburetor was cali- 
brated for full-rich operation at the factory, typical of what might be 
e^^ected as the rich limit of production engines. The carburetor, at 
this calibration, constituted the baseline for the engine. The fuel used 
was standardized reference fuel conforming to the requirements of the 
ASTM Committee on Aviation Reference Fuels and Certification. Ignition 
was supplied by a dual Bendix Magieto timed to 25® BTDC, The engine is 
further described in AVCO Lycoming Specification 2283-C (ref. 1). 

Engine exhaust system. - There are two major areas of consideration 
that can affect the accuracy of emission measurements. These are the 
leak tightness of the engine exhaust system and the handling of the ex- 
haust gas sample through the gas analyzer. 

In order to obtain a representative exhaust gas sample for emissions 
analysis the individual cylinder exhaust tubes were brought together 
under the engine to a common header. Allowing for proper mixing, the gas 
sample probe was located 4 to 6 feet downstream in the common header. To 
establish what could be expected by way of qualitative and quantitative 
composition, a sample probe was initially inserted beneath each cylinder 
exhaust port. The exhaust gas of each cylinder was then analyzed and a 
correlation made as to the expected mixed gas analysis. In this way it 
was established that an increase in the oxygen content of the gas as meas- 
ured by the os^gen meter of the gas analyzer would indicate a leak in the 
exhaust system. Great care was taken in the design, fabrication, and 
installation of the exhaust system so that it would not leak. It was 
found that the combination of exhaust gas temperature and engine vibration 
necessitated a nunber of changes in the exhaust gas system before an ac- 
ceptable leak-proof system was obtained. 

Exhaust gas sarnie handling . - The criteria for exhaust gas analysis 
were twofold. The sample had to be representative of a complete mixing 
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from all cylinders and the teirperature of the gas sample at the analyzer 
had to he at least 300° F, The sample line' from the exhaust gas manifold 
to 'Che gas analyzer was heated to 300° F using an electrical tape type ‘ 
heater. The Scott analyzer (see fig. 4) contained the following five 
analysis meters; 

(1) Beckman Hodel 864 Infrared CO Analyzer 

(2) Beckman Model 864 Infrared CO 2 Analyzer 

(3) Scott Model 125 Chemiluminescent NO/NOj^ Analyzer. The Scott 
NO/NOjj Analyzer was modified at NASA-Lewis as discussed in reference 2. 

(4) Scott Model 415 Flame Ionization Detector for HC 

(5) Scott Model 250 Paramagnetic O 2 Detector 

Careful daily monitoring of these sensitive instruments indicated a need 
for frequent adjustments. It was necessary to zero and span calibrate 
these instruments with known gases at least once for each hour of opera- 
tion. A complete console calibration was carried out at least once a 
month. 


Instrumentation . - The engine instrumentation and control panel is 
shown in figure 5. The major measured parameters and estimated system 
accuracies for this investigation are listed below: 


Parameter 

Instrumentation ■ ' 

System 

accuracy 

Fuel flow 

Hydraulic Wheatstone bridge 
flowmeter 

±0.5 % 

Induction air flow 

Turbine-type flow meter 

±0.6 % 

Induction air pressure 

Absolute transducer 

±0.50 % 

Cooling air flow 

Orifice AP transducer 

±1.5 % 

Cooling air pressure 

Absolute transducer 

±0.50 % 

Dew point 

Temperature controlled mirrored 
photoelectric sensor 

±0.7° F 

Engine torque 

Shaft mounted rotary trans- 
former type 

±0.5 % 

Dyno. torque 

Load cell 

±0.5 % 

Speed 

Magnetic pickup 

±0.25 % 

Exhaust gas' temperature 

Chromel-Alumel thermocouple 

±0.5 % 

Cyl. Hd, temperature 

Iron- constant an thermocouple 

±0.5 % 


All instrumentation was connected to the CADDE (Central Automatic Digital 
Data Encoder) central data acquisition system and the data processed on a 
360/67 time-sharing computer. 
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: Test -P.ro cedure 

The engine testing procedure was conducted as specified by- the 
Environmental Protection Agency in the Federal Register, Vol. 38, No. 136, 
dated Tuesday, July 17, 1973 (ref. 3), except for the separation of the 
idle and taxi time in and out modes as shown below: 


Mode 

Mode description 

Power 
le-vel , 
% 

Speed, 

rpm 

Time in 
mode, 
min 

1 

Idle out 


600 

1.0 

2 

Taxi out 


• 1200 

11.0 

3 

Takeoff 

(Full power) 
100 

2700 

■ .3 

4 ■ 

Climb 

80 

2430 

5.0 . . 

5 

Approach 

40 

2350 

6-,0 

6 

Taxi in 

- — 

1200 

3.0 

7 

Idle in 

- — 

600 

. 1.0 


Prior -to the start of a seven-ntode cycle test the engine was warmed up at 
2000 rpm for .approximately 10 minutes -until all parts were temperature 
stabilized and all cylinder head temperatures were at least 300 F . 

In general all parts were temperature stabilized for at least 
5 minutes. Then at the start of the cycle, the engine speed was re- 
duced to 600 rpm with the cooling air off and data were taken after the 
speed and emissions were stabilized. Engine speed was then increased to 
1200 rpm and the taxi mode emissions were taken after engine speed and 
emissions stabilized. The rest of the seven-mode cycle was 'run without 
interruption. Cooling air flow over the engine was- set at a differential 
pressure of 3 inches, of water and resulted in a flow of 2100 cfm., This 
air flow (pressure drop) is the same as used by the engine manufacturer 
for their tests. The exhaust emissions -for the takeoff', climb, and 
approach modes were taken sequentially. The taxi in and idle in mode 
emissions were taken after the cooling air was turned off and the -engine 
cylinder head temperature stabilized at both the taxi and idle speeds. . A 
minimxam of three complete seven-mode data cycles were taken at each test 
condition to insure data repeatability. The test parameters such as igni- 
tion timing changes, variation- of cooling air, flow, etc,, were varied one 
at a time and the seven-mode emission cycle was run for each test. param- 
eter condition. The .test, procedure for each of these test series is pre- 
sented at the beginning, of .each, test parameter- data section. 

The test procedure was changed slightly for the carburetor le^ 
out data. The se-yen-mode cycle was separated into two 'Operations because 
the carburetor has separate fuel-air ratio adjustments in the idle/taxi 
modes from the other modes. The idle/taxi modes were leaned out by ad- 
justing the "idle mixture screw.," and the takeoff-, climb, and approach 
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modes were leaned out by using the carburetor mixture control. The indi- 
vidual data points for the two types of mixture settings were combined to 
make up a seven-mode emissions cycle for the leanout, although the cycle 
was not 3 cun through the modes sequentially. 


DATA AND RESULTS 
Tes t Data 

Baseline propeller-load curve . - The full-rich propeller-load per- 
formance from 2700 to 1800 rpm. is shown in figure 6. These data 
(tables 1(a) to (h)) were taken at steady -state full-throttle settings 
with 10— percent power decrements from full— power to 30-percent power. 

Baseline performance . - Ten identical full-rich seven-mode emission- 
cycle engine tests were conducted to establish baseline performance and 
emissions. The data were taken at stabilized engine conditions with 
standard ignition timing of 25° BTDC, nominal air temperature of 59° F 
and at nominally 0 percent relative humidity. This nominal value was 
always less than 5 percent relative humidity. The results shown in 
tables 11(a) to (j) were repeatable and were averaged to give the percent 
of exhaust emissions with respect to the EPA standards (ref. 1) as fol- 
lows ; 


Hydrocarbons (HC), 90% of standard 
Carbon monoxide (CO), 161% of standard 
Oxides of nitrogen (NO^^) , 35% of standard 

Ignition timing . - Full-rich performance and emissions data with 
the ignition timing both advanced and retarded from the standard setting 
of 25° BTDC were taken over the seven-mode test cycle. Four identical 
cycles with ignition timing retarded to 15° BTDC were taken and are pre- 
sented in tables Ill(a) to (d). Similar repeated cycles were taken at 
20° BTDC and 30° BTDC ignition timing and are presented in tables IV(a) 
to (c.) and tables V(a) to (d) » respectively. The results of these tests 
are plotted for each of the individual modes in figures 7 to 11. The 
hydrocarbon (HC) emission data for the idle mode (fig. 7) and taxi mode 
(fig- 8) indicate that retarding the ignition timing caused the HC emis- 
sions to decrease in the idle mode. The opposite occurs in the taxi mode 
where the HC emissions increase significanicly as the timing is retarded. 
Carbon monoxide emissions show almost no decrease as the timing is ad- 
vanced in the idle and taxi modes. The CO emissions increase by approxi- 
mately 25 percent as the timing is retarded to 15° BTDC in the idle mode 
and increase approximately 40 percent in the taxi mode with the retarded 
timing. 

During the climb mode (fig. 10) with the ignition timing advanced 
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or retarded 5° from the standard 25° BTDC, only slight changes in emis- 
sion values occurred. However, when the timing was retarded to 15° BTDC, 
the HC and CO emissions increased and the NOjj decreased by significant 
amounts. The emissions in the other modes indicate very little 
change with variation of the ignition timing. 

The effect of ignition timing on the overall cycle emissions is 
shown in figure 12. There appears to be almost no effect on emissions 
as the ignition timing is advanced to 30° BTDC. However, when the timing 
is retarded to 15° BTDC, the CO emissions increase by 35 percent, the HC 
emissions increase by 20 percent, while the emissions decrease by 
approximately 10 percent. 

Leanout . - The carburetor leanout data are presented in tables VI 
to IX. These data were obtained by incrementally decreasing the fuel 
flow in the takeoff mode in steps of approximately 5 Ib/hr from 81 Ib/hr 
at full rich conditions to 61 Ib/hr, The engine’s leanest test point was 
limited in general by lean misfire and a loss of power in the takeoff 
mode. The mixture control was kept in the lean position for the climb 
and approach modes; therefore, the fuel flow was proportionally reduced 
from that value corresponding to the full rich fuel flow in these modes. 
The leanout tests conducted at the standard ignition timing of 25° BTDC 
are presented in tables VI (a) to (h) , and, at a retarded ignition timing 
of 20° BTDC in tables VII (a) to (p) , at a .retarded Ignition timing of 
15° BTDC in tables Vlll(a) to (k) , and at an advanced ignition timing of 
30° BTDC in tables IX(a) to (o) . 

. The exhaust emission data for the leanout tests are shown for the 
four ignition timing settings, 25°, 20°, 15°, and 30° BTDC in figures 13 
to 16, respectively. The data are presented in bar chart form as a per- 
centage of the seven-mode emission cycle standards for each of the pol- 
lutants. The pollutants are shown for a range of values of reduced fuel 
flows from the full rich value at the takeoff condition for a constant 
value of ignition timing. In all cases the HC and CO emissions decrease 
and the emissions increase as the carburetor is leaned out. In only 
two cases, 25° BTDC at 73 Ib/hr in figure 13 and 15° BTDC at 68 Ib/hr in, 
figure 15, did the CO emissions decrease to below the EPA standard before 
the NOjj emissions increased sufficiently to exceed the standard. In these 
cases the power was 156 and 132 hp, respectively. The engine power in 
the full rich takeoff mode with standard ignition timing of .25° BTDC was 
156 hp. As the ignition timing was varied, the corresponding takeoff 
power was as follows: 


Ignition timing, 

hp at takeoff 

deg. BTDC 


25 

156 

20 

148 

15 

142 

30 

157 
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The takeoff power decreased as the mixture was leaned out to the extremely 
lean conditions as shown by the data in tables VI to IX,. 

Effect of varying cooling air on emissions . - A series of data runs 
were conducted to determine if the quantity of cooling air flow over the 
engine has an effect on the exhatast emissions. The data runs were made 
with four different cooling air flow rates varying from approximately 
1700 scfm to slightly over 3200 scfm. The air flow rates were set by 
establishing a differential pressure across the engine between the cool- 
ing hood and the test cell. The performance and emission data presented 
thus far in this report were taken with a cooling air flow rate of approx- 
imately 2100 scfm (3 in. H 2 O AP) in the takeoff, climb, and approach modes 
The cooling air was off during the idle and taxi modes . 

The results of these tests at an air temperature of 59° F are shown 
in figures 17 to 19 where the exhaust emissions for the takeoff, climb, 
and approach modes are shown as a function of cooling air flow rate for 
full rich and a leanout condition of 66 lb /hr fuel flow. The cooling air 
data runs are presented in tables X(a) to (m) for differential pressures, 
AP, of 2, 3, 6, and 9 in. of water. The data show that the quantity of 
cooling air over the engine has essentially no effect on the exhaust 
emissions for the conditions which were tested. Similar data (table X(i) 
to (m)) were obtained at 100° F over the same range of cooling air flows. 
Again, the results (not shown herein) also indicate that the quantity of 
cooling air flow did not affect the emissions over the range tested. 

Air temperature and humidity effects . - Baseline seven-mode emis- 
sion cycle data tests were conducted over a range of air temperatures and 
relative humidities . The induction air and cooling air temperatures were 
the same and were held at nominal values of 30°, 39°, 70°, 80°, 90°, and 
100° F at relative humidities of 0, 30, 60, and 80 percent. 

The HC, CO, and NO^ emissions for each of the seven-mode cycles are 
presented as a function of air temperature for each value of relative 
humidity in tables XI to XVI. The air temperature shown on these tables 
is the nominal value. In some cases the actual Induction air temperature 
did vary several degrees around the nominal value over the seven mode 
cycle due to the large changes in air flow at the various modes of the 
cycle . 

The emissions data for each of the four values of relative humidity 
are shown as a percent of the emissions standard, as a function of air 
temperatures in figures 20 to 23. These data are then summarized as 
cross-plots in figures 24 and 25. In these figures the four values of 
relative humidity are shown as a function of air temperature for each of 
the pollutants. The data show that the quantity of emissions produced is 
strongly affected by relative humidity and that this effect increases 
with increasing induction air temperature. The HC and CO emissions in- 
crease considerably at the higher values of air temperature and relative 
humidity, while at the same conditions the NOjj emissions show a signifi- 
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cant decrease. A comparison of the temperature and humidity test results 
at 100° F and 80 percent to' those 'at 50° and 0 percent shows that as the 
temperature and humidity are Increased, the CO increases hy a factor of 
1.6, the HC Increases by a factor of 2.2, and the KO^ decreases by a fac- 
tor of 3.5'. 

The change in the esdiaust emissions are primarily the result of 
richer fuel-air ratios which occur at the higher air temperatures and . 
relative humidities, because of the decrease in air density at 100° F 
(10 percent) and the volume of air that is displaced by water vapor in 
the fuel-air mixture. 


Data Reduction 

The LeRC emission data reduction procedures are as specified by the 
EPA in the Federal Register (ref. 3) . Shown in figure 26 is the flow 
diagram outlining the data reduction process. Some of the intermediate , 
steps used in the raw emission data reduction which are not explicitly 
defined in the Federal Register are summarized below and presented in the 
appendix. 

Five exhaust products are measured by the emission analyzers. The 
HC and are measured on a "wet" basis. The other three, CO, CO 2 , and 
O 2 are measured on a "dry" basis and as a result their volumetric percen- 
tages must be corrected for the water removal. The water correction fac- 
tor (K^) used for this conversion is defined as 

= 1 - CH 2 O) 

where H 2 O represents the total water vapor contained in the products of 
combustion. The water correction factor is based on a chemical reaction 
including water vapor, oxygen and carbon balance, measured fuel/air ratio 
and water/dry air mass ratio. This factor as used was obtained from 
Teledyne Continental Motors and is included in the appendix. 

The Federal Register (ref. 3) states that the total engine exhaust 
volume flow rate is to be used in the computation of the pqllutant 
emission rate. The appendix contains the procedure used in obtaining 
the exhaust volume flow rate. Primarily, it is based on the total intake 
mass flow rate and the exhaust gas density. The exhaust gas density is 
calculated from the eadiaust molecular weight , air molecular weight , and 
air density at 68° F and 760 ram Hg pressure. The pollutant emission rate 
and mass per mode is then calculated per Federal Register (ref, 3). 

To verify the exhaust gas products concentrations , the Spindt pro- 
cedure (ref. 4) was used. In this procedure, the fuel/air ratio is based 
on the measured exhaust gas products. This calculated fuel/air ratio, as 
presented in appendix A, is then compared to the measured fuel/air ratio. 
The percent difference between the measured to calculated is defined as: 



10 


Percent difference = 


Calculated fuel/air - Measured fuel/ air 
Measured fuel/air 


CONCLUDING REMARKS 

I 

A carburetted four-cylinder air-cooled 0-320 DIAD Lycoming aircraft 
engine was tested over a wide range of conditions to establish the 
eadiaust— emission levels over the EPA seven— mode test cycle. The- test 
conditions included: baseline engine performance, ignition timing changes, 

carburetor leanout, changes in cooling air flow. and temperature, and 
changes in air temperature and relative humidity. The results of these 
tests are discussed for each of the conditions tested. 


Baseline Engine Performance 

The baseline full rich exhaust emissions at standard test conditions 
of 59° E Induction air temperature at near zero relative humidity for the 
engine under test were 

HC 90% of EPA standard 

NOjj 35% of EPA standard 

CO 161% of EPA standard 


Ignition Timing 

There appears to be almost no effect on emissions as the timing was ’ 
advanced from the standard 25° BTDC to 30° BTDC and only a moderate in- 
crease in HC and CO (20 and 35 percent, respectively), while the NOj^ 
emissions decreased by approximately 10 percent as the timing was re- 
tarded to 15^ BTDC. Engine power at full rich takeoff decreased from 
156 to 142 hp as the ignition timing was retarded from 25° to 15° BTDC. 


Leanout 

As the engine was leaned out in the takeoff mode, the HC and CO 
emissions decreased, while the NO^^ emissions increased. The exhaust 
emission standards were marginally achieved at two test conditions; one 
at a standard ignition timing of 25° BTDC and the other at a retarded 
timing of 15° BTDC. At one condition with the standard timing, the 
engine maintained takeoff power of 156 hp at 73 Ib/hr fuel flow. At the 
retarded condition, the power decreased to 132 hp at 68 lb /hr fuel flow. 
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Air Temperature and Humidity 

The quantity of the emissions produced is strongly affected by rela- 
tive humidity and this effect increases with increasing induction air 
temperature.- The HC and 'CO exhaust emissions increased considerably at 
the higher values of induction air temperature and- relative humidity. 

NO^ emissions generally decreased with increasing induction air and- rela-^ 
tive -humidity. 


Cooling Air 

In a series of tests where the quantity and temperature of the .cool- 
ing air supplied to the engine was varied, little or no effect on the ex- 
haust emissions was observed. 
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• APPENDIX - INTERMEDIATE EQUATIONS USED IN THE 
RAW EMISSIONS DATA, REDUCTION 

The basic computational procedures on emission data reduction are 
specified in the Federal Register (ref. 3). Presented are only those 
eq^uations and calculations which are not explicitly defined in the Federal 
Register. 


A 

Ar 


CeHb 


c 

D 

E 

F 

£ 

h 

M 


% 


P 


Q 

R 


W 


V 


p 


SYMBOLS 

air flow, lb /hr 
argon 

moles o£ air 

molecular formula of the fuel 
mass fraction of carbon in the fuel 
density of exhaust products, Ib/ft'^ 
exhaust molecular weight, lb/ (lb-mole) 
fuel flow, lb /hr . 
moles of fuel 

mass fraction of hydrogen in fuel 

molecular weight of air, 28.96 lb/ (Ib^nole) 

mole fraction of the compound n 

equals (CO) + (C02)/I(C0) + (CO^) +' (HC)] 

equals ( 02 )/(C 02 ) 

equals (CO) / (CO 2 ) 

water flow rate, lb /hr 

exhaust volume flow rate, ft^/hr 

density of air at 68° F and 760 mm Hg pressure, 0.075 Ib/ft^ 
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Subscripts-; 

b numbe'r ,of hydrogen atoms in one molecule of fuel 

d measured on the "dry" basis water removed 

e number of carbon atoms in one molecule of fuel 

n identifies the individual constituent fraction 
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For clarity equation (5) may be written using chemical symbols to repre- 
sent the mole fraction for each constituent 


(H^O) 


^2.0 + 7.67478 


(CO 2 ) + (CO) + (HC) ( 12.01 + 1.008 


138,2648 4- 
A 


- 2(002) “ 

The above equation (6) , represents the total water vapor contained in the 
products of combustion with each constituent measured on a "wet” basis. 
Since CO, CO 2 , and O 2 are measured dry and since the water correction 
factor is defined as 


K,, = 1.0 - (H 2 O) ■ (7) 


equation (6) may be written in terms of dry measurements as 


H2O 

1 -~(H2'0) 


= ^2.0 + 7. 


67478 


[l88.2648 


NO 


- 2(002),- - 2(02)^ 


( 8 ) 


The solution to equation (8) for H 2 O is an iteration process since HC and 
NO are measured wet. The water correction factor is then calculated 
using equation (7) . 


II. Exhaust' Volume Flow Rate 

The exhaust volume flow rate can be equated as : 

„ _ A + W H- F 
D 

The exhaust density can be expressed as 


Figure A1 shows the relation between the exhaust molecular weight 
and F/A ratio obtained from "computer program for calculation of com- 
plex chemical equilibritmi conqposition" NASA SP-273 (ref, 5).. The pollu- 
tion production rate is then calculated as specified in the Federal 
Register (ref. 3) . 



15 


III. Fuel Air Ratio Based on Exhaust Gas Couiponents 
and Procedure of Spindt (Ref.. , 4) 

The F/A ratio can be expressed as: 
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NASA -LEWtS 

PROP LOAD CURVE 


ENGINE TIMING - 25.000 


COMB. AIR TEMP 


12/11 /75 , .CADpEII_'_. , REC. 12/ll/_75 l.lM0.t51._5?7 

MODE = 1.0000 NO, SCANS 5 


BAROMFUIC PRESSURE => 29.270 , RATE! HP, = 160.00 


FAC SEX 15 


PGM C003 


RDG 0295 


HC RATIO* 2,1250 


COMB. FUEL 
COOLING AIR 


REL-HUM 


ENG, CONO. 


TEMP 

63.500 


TEMP 
64.013 

TEMP 
63 .977 


2.3375 


F/A DRY 


0.085620 


PRESS 

28.829 


PRESS 

4.8308 


CF H 

'2 16. 04 


_pRY FLOW 
952.41 


J'APOR F LOW P R ESS TOTAL 
0.241 3"6 14.119 


DENSITY TURBO FLOW FLOW TRON FPIP 

45.071 ■ 82.321 81.545 5.5190 


UDEL-H ODD D FL-HOOD 
6.3931 7'.T9T6"" 


2 ? H20 VAPC 

0.072007 0.040736 


FLOW 

■f4"248. 


J,ELH;IUML 

?'.3375 


F/A WET 


0,085598 


? H20 VAPOR CflRRECTED HP 
0.040736 149.15 


EOU. RATIO RPM-1 


1,2779 2 704.0 


RPH''2 


2708.0 


TOROUE 


289.74 


BHP 


149.17 


WET CORRECTION FACTOR = 0.99657 


EXHAUST HOLE. WT. * 27.242 


EXHAUST DENSITY «> 0.070537 EXHAUST FLOW RATE * 14661. 


PART PER MILLION WET 


MEASURED CONC. HC PPM 


.00000 

CORRECTED CONC. TO WET BASIS 


EMISSION RATE 
FM I SSI ON MASS/HODE 
EMISSION MASS/RATED HP 
MODE FWIS./STO. CYCLE * 


NOX PPM 


0. 00000 


HC 


0.00000 

0.0 0 000 

0.00000 

0.00000 


cn ORY 


0.090009 

O.0396B0 


NOX 


0.00000 

O.O QOQO 

0.00000 

O.QOOQO 


PER CENT 
C02 ORY 


0.18289 

0.16263 


02 DRY 


■ 0.026903 
0.026864 


CAL 

.FUEL 

AIR 

RATIO = 0.0014183 

1 meas. 

FUEL AIR 1 

CYL 

temp 

DEG, 

F CYL-l 

CYL-2 

CYL-3 




356.51 

375. 83 

369. 86 

EXT 

GAS 

TEMP 

DEG.F EXT-1 
1855.0 

EXT-2 

1956.1 

FXT-3 
1945. 5 

ENGINE OIL 

EOILT 

SniLT 

mi.p 




131.79 

150. 18 

76.364 


-0.95671 

0.0 15945 

9. 9658E-05 
■0.23726 


_CYL-4 

401.89 


EXT -4 
465.11 


SEXT-1 

1401.5 


SEXT-2 

B20.8 


DYNO cnNn. 


INDXTION AIR 


TOROUF 


TAIRTI 


IA1RT2 


TATRTl 


MANIFOLD PRESSURE » 27.259 


CYL.BACK PRESSURE > 29.201 


TAIRT2 


ORJFICF AIR 

TFMP 

OELTAP 

ORFP 

FLOW 


90.202 

2.9692 

53.674 

2363.3 


CELL TFMP. = 65.332 


ENG. VIBRATION IN G'S 


HEATER TEMP = 99.295- 


XI 


-25.876 


X2 


43.528 


COOLER TEMP a 62.113 


Vl 


-43.279 


Y2 


-2 8. 45 8 


u 


“ 22.363 


12 


-39*918 


VOL. EFF.,: 86.355 SPEC. FUEL CON. 0.54666 IND, HP * 1.091 

TATII F T n Fill I DTrU DDflDFI I FD I nAfl niD\/F 


Lomo 






NASA- lFtf tS 12/ 11/75 CADD El t RF C 12 /11/75 1Q:18:51«328 FAC SEX15 ■ PGM C0t>3 ROG 0296 

PROP LOAG CURVE ] HOPE = 1.0000 NO. SCAMS » 5 

,ENGI>jE timing - 2S»000 PEG.- BAROM E TRl C PRESSUR E » 29.280 RATED, HP^=» IfeO.OO HC RATlQa 2.12 50 


COMB, AIR TEMP PRESJ CFH LJ)RY FJ.0W_ VAPOR FLOW PRESS TOTAL 

63.365 29.182 199. 97 912.96 “6.23369 16.619 


CDHe. FUEL 

TEMP 

60.330 

PRESS 

6.8668 

DENSITY 

65.170 

TURBO FLOW 
76-637 

FLOW IRON 
76. 682 

FPIP 
5. 5335 


- - - - ! 

II 

II 

COOLING AIR 

■ TEMP 

UOEL-HOOO 

DEL-HOOD 

FLOW 

R EL-HUH 

. 



If 

II 


63.752 

• 6.0532 

6.9026 

16000. 

2.6527 




II 

PEL-HUM 

1 

2.6527 

2 

-0.070007 

X H2D VAPOR 
■0.061166 

CORRECTED HP 
133.65 





If 

If 

ENG. CONO, 

F/A DRY 

F/A WET 



EOU* RATth 

RPM-1 

RPH-2 

TORQUE 

BHP 


If 

» 


0.081583 

0.081562 

1.2177 

2607.1 

261 U 2 

268.89 

133.68 


n 

» 

WET CORRECTION 

FACTOR = 0. 

99778 FXHAUST MOLE. HT, 

= 27.555 

EXHAUST DENSITY a 

0.071366 

EXHAUST FLOW RATE » 13863, 

n 

n 

measured CONC. 

PART PER 
HC PPM 

MILLION WET 
MOX PPM 

CO DRV 

PER CENT 
C02 DRV 

02 DRY 




n 

» 

CORRECTFO CONC. 

0.00000 o.oeooos 

TO WET BASt S 

0.10276 

0.10253 

0. 18077 
0.18037 

0.012561 

0.012513 




»* 

?* 



HC 

NOX 

CO 





» 

EMISSION RATE 
EMISSION MASS/MODE 

0.00000 
0. 00000 

0.00013180 
2. 1967E-06 

1.0305 

0.017176 





|mJ n 

Oo 

EMISSION HASS/PATED HP 
. mode FMIS./STD. CYCLE ? 

0.00000 

0.00000 

1.3730E-08 

0.00091530 

0.00010736 

0.25557 



■ 

n 

Vi 

CAL. FUEL AIR RATIO = 0.0016559 MFAS - 

FUEL AIR RATIO 

= 0-081583 

DIFF MEAS 

.£ CAL. 

F/A PERCENT 

—98.215 

M 

y 

CYL TEMP 0E6.F 

CYL-l 

CYL-2 

CYL-3 

CYL-6 





t* 


326.12 

365.16 

391. 61 

616. 16 





» 

H 

EXT GAS TEMP OEG.F EXT-1 
1926.7 

EXT-2 

1828.8 

EXT-3 

662.55 

FXT-6 

1230.6 

SFXT-1 

1635,3 

SEXT-2 

1335.8 


• 

*9 

ENGINE OIL 

EOILT 



MANIFOLD PRESSURE » 26. 

388 


, . 

U 

■i 


153.86 

171.22 

73.619 






41 

« 

PYNO COND, 

TORQUE 

265-98 

RPM 

2532.3 


CYL. BACK PRESSURE « 29. 

189 



47 

t* 

INDUCTION AIR 

lAIRTl 

IA1RT2 

TATRTl 

TATRT2 




, 

«• 


63..33S 

63.365 

66.833 

5 8.760 




\ 

ti 

m 

ORIFICE AIR 

TEMP 

90.326 

OELTAP 

3.0168 

ORFP 

53.598 

FLOW 

2380.6 



\ 

! 

u 

M 

CELL TEMP, = 63.689 

HEATER TEMP = 91,656 

COOLER YEMP = 63. 

600 



If 

FNG. VIBRATION 

IN G'S 

XI 

X2 

Y1 

Y2 

Z1 

72 


14 

« 



1.5932 

-28,152 

-20.683 

'66.518 

-38.711 

-9.7090 


M 


PISTON speed ■ 1683. 7 82.906 SPEC, FUEL CON. » 0.55801 INO. HP <■ 1.0525 ♦ 

~ ' TArT F T U cni l oirij OonDri I rn i nnn rtim/r 









12/11/ 75 


MASA-LEWIS - 


CADDEIT 


R6C 12/11/7S' i^;28;25.955 


FAC SEXIS 


PGM C003 


RDG 0297' 



PROP LOAD. CURVE 



MODE = l.OOOb 

NO. SCAMS = 5 



4 


ENGINE TIMING ■ 

25.000 

DEG. 

RAROMPTRIC PRFSSURE = 29.280 RATED HP.- 160.00 

HC 

RATIO* 2.1250 

» 

4 


COMB. AIR 

TEMP 

PRESS 

CFH 

DRY FLOW 

VAPOR FLOW PRESS TOTAL 


* 

r 

1 

• 


63.383 

29,161 

176.26 

•807.16 

0.2D930 16.662 


/ 

1 

t* 

■■ ~ 

COMB. FUEL 

TEMP 

60.556 

PRESS 

6.9100 

DENSITY 

65.166 

TURBO FLOW 
• 55.256 

FLOW TRON FPIP 
66.316 5.5865 



«r 


CODLING AIR 

TEMP 

UOEL-HOOO. DEL-HOOD 

FLOW 

REL-HUM 



«> 



63.680 

5.8681 

6.9973 

13868. 

2.6986 






1 

2.AS86 

Z 

-0.066006 

X H2D VAPOR 
0.061681 

CORRECTED HP 
118.91 




If 

II 

II 

ENG.' CONO. 

F/A DRY 

F/A WET 

EOU. RATIO 

RPM-1 

RPM-2 TORQUE 

SHP 


> 

T1 


0. 079680 

0,079659 

1.1893 

2505.0 

2509.3 269.39 

118.95 


ft 

D 

HET CORRECTION 

FACTOR = 0. 

99768 EXHAUST MOLE, HT. 

- 27.706 

EXHAUST DENSITY « 0.071738 

EXHAUST FLOW RATE » 12150. 

r» 

M 

t* 

HEASUREO CONC, 

PART PER 
HC PPM 

MILLION WET 
NOX PPM 

CO DRY 

PER CENT 
C02 DRY 

02 DRY 



T* 

V 

corrected comc. 

0.00000 0.00000 
TO HET BASIS 

0.092678 
0. 09 226 6 

0.17756 

0.17713 

0.0072507 

0.0072639 



I* 

»» 



HC 

NOX 

CO 




k. 

X, 

II 

emission rate 

EMISSION MASS/HODE 

0.00000 

O.GOOOO 

0.00000 

0.00000 

0.81391 

0,013565 

• 




u 

EHT SSfON HASS/RATEO HP 
MnnF FMt<:-/^Tn« rvr.i p 7. 

0.00000 

0.00000 

0. 00000 
0.00000 

8.6783E-05 
0.20186 ‘ 



»1 

»» 

I* 

rAl.FlJFI AIR RATIO = 0.0013786 MEAS. 

FUEL AIR RATIO 

» 0.079680 

OIFF MEAS.C CAL. F/A 

PERCENT 

*-98.270 

V 

y 


CYL temp OFG.F 

CYL-1 


CYL- 3 

CYL-4 




t> 

> 


320.06 

339.76 

370.52 

392.78 



. 

m 

A, 

“ 

ext gas temp OEG.F EXT-1 
1068.5 

EXT-2 

1816.9 

EXT- 3 
2203.9 

EXT-6 

1125.7 

SEXT-1 SEXT-2 

1602.2 969.91 


. 

*T 


ENGINE OIL 

EOILT 

SOIIT 

OILP 

MANIFOLD PRESSURE « 25.165 



«l 

4( 


163.83 

179,58 

72,255 




. 

m 


OYNO COND, 

TORQUE 

256.29 

RPM 

2636.9 


CYL. BACK PRESSURE » 29.195 


■ 

•1 

ft 

INDUCTION AIR 

lAlRTl 

I AIPT2 

TAIRTl 

TAIRT2 




m 

Vi 

»« 


63-376 

63.383 

66.576 

58.683 



' 

»l 

61 

11 

ORIFICE AIR 

TEMP 

90.637 

DELTAP 

6.92*76 

ORFP 

53-668 

FLOW 

3021.3 



/ 

/ 

f] 

11 

CELL TFMP. = 6A.273 

HEATER TEMP = 89.915 

COOLER. TEMP = 63.676 



1' 

61 


PNG* VIBRATION 

IN G*S 

XI 

X2 

VI 

V? U 

- -72 


61 




12.696 

-22.785 

-6.6666 

-60.569 -13,683 

-13.785 


* 

♦* 

PISTON SPEED » 

1617. 8 

VOL. EFF.* 

■ TARIF 

75.052 SPEC. FUEL CON 

. » 0.56068 IND. HP 

* 1.0113 

* w 

V 

11 

" — 


" “ “ " — • 

1 c- FIN 1 

RTFH PRnPRIFP 1 nflU HIPVF 



























_NAS^ft-LfWIS 


PROP LOAn CURVE 


ENGINE TIHING = 25.000 


COMB. AIR TEMP 


12/11/75 CADDEII REC 12/11/75 19:35:35.522 


MODE = l.OOCO NO. SCANS = 5 


BAROMETRIC PRESSURE == 29.280 RATED HP.= 160.00 


FAC SEX15 


PGH C003 


RPG 0298 


HC RATIO- 2.1250 


63.356 


61.520 

TEMP 

63,581 


2.5384 


PRESS 


29.184 


4.9379 


CFH •. 


153. 05 


DENS ITY 


45. 1 38 


DRY FLOW 


706.27 


VAPOR FLOW PRESS TOTAL 


0.18387 14.772 


UDEL-HOOD DEL - H OOD 
6,0322 6.8434 


FLOW 

"13984. 


COMB. FUEL 
COOLING AIR 


REL-HUM 


ENG. COND 


0.079618 0,079597 1.1883 2394.0 


WET CORRECTION FACTOR = 0.99753 EXHAUST HOLE. WT. -= 27.711 


TURBO FLOW FLOW TRON FPIP 

57.618 56.232 5.5418 


R EL- HUM 
2.5384 


-0. 060006 


X VAPOR CDRRECTFD HP 
0.04'l'848 103-59 


F/A DRY 


F/A WET 


ECU. RATIO RPK-l 


RPM-2 


2397.8 


TORQUE 


227.36 


BMP 


103.63 


MEA SUR ED CONC. HC_ PPM 

d. o’oooo 

CORRECT ED CONC. TO WET BASIS 


PART PER MILLION VfFT 
HC PPM K|nx PPM 


EMISSION RATE 
E MISSION HASS/MODE 
EMISSION MASS/RATEO HP 
MODE EHIS./STP. CYCLE % 


0.00000 


HC 


0.00000 

0.0 0000 

o-odooo 

0.00000 


_C0 DRY 
0”097406 
0.097166 


NOX 


0.00000 

0.0 0000 

o.obooo 

0.00000 


PER CENT 

_CD2 DRY 

ori'7705 
0. 17661 


EXHAUST DENSITY - 0.071751 


n^DR^L, 

■ 0.00374 04 
0.0037311 


EXHAUST FLOW RATE - 10629 


0,74984 

0.01 2497 

7.8l'08E-05 


CAL.FUEL AIR RATIO =■ 0.0014009 HEAS. FUEL AIR RATIO - 0.079618 


DtFF HEAS.e CAL. F/A PERCENT r-98.240 


CVL TEMP DEG.F CYL-1 


320.28 


FXT GAS TEMP DEG.F EXT-1 
13 75.2 


ENGINE OIL 


OYNO CONO, 


INDUCTION AIR 


ORIFICE AIR 


EOltT 


166,99 


TORQUE 

223.06 


TAIRTl 

63.356 


TEMP 
90,524 


CYL-2 


337.91 


EXT -2 

2101.8 


SPILT 


182,06 


RPH 
2330.9 


1AIRT2 

63.356 


OELTAP 

2.0045 


CYL-3 


348.69 


EXT-3 

2087.9 


OILP 


73.067 


TAIRTl 

56.517 


ORFP 
53.567 


CYL-4 


373.48 


EXT- 4 
1008.1 


SEXT-1 

1365.9 


SEXT-2 

1821.7 


HANTFOLD PRESSURE - 23.724 




CVL. BACK PRESSURE » 29.336 


TA1RT2 

58.562 


FLOW 
1962.8 


CELL TEMP. - 64.372 


ENG. VIBRATION IN G»S 


PISTON SPEtl) = 1546.1 


HEATER TEMP - 89.369 


COOLER TEMP - 62.364 


XL 


-28.893 


X2 


42. 500 


Y1 


-20.178 


Y2 


-22.046 


Z1 


-19,825 


Z2 


-23.444 


VOL, EFF.- 69.098 SPEC, FOEL CON. - 0.54259 INO. HP - 0.96652 ♦ 

TABLE I d. ■ Flli r RTTH PRnPFiTPR i ftfln" nfpvp' 










NAS A-LEHIS 


CADDEI 1 


RFC 12/11/75 19r'*A^;09.255 


FAC SEX15 


RDM C003 


RDC 0299 


PROP LOAD CURVE 


MODE ■= 1.0000 


NO. SCANS = -5 


ENOINE TTHINS » 25.000 


BAROMETRIC PRESSURE = 29.2B0 


RATEJ HP.~ 160.00 


HC RATIO* 2.1250 


COMB. AIR 


TEMP 

63.5A5 


PRESS 

29.T86 


CFH _ 

sJ 133.“9“2 


DRY FLOH_ 
'610.'21 


VAPOR F LOW PR ESS TOTAL 
0. 169A9 1A.59I 


COMB. FUEL 


TEMP 

62.799 


PRESS 

4.9795 


DENSITY 

45.104 


TURBO FLOW FLOW TRON FPIP 

49. 153 48. 695 5.5073 


COOLING AIR 


TEMP 

63.590 


UDEL-HOOO OEL-HOOO 


6.0250 


6.8899 


FLOW_ 

13978. 


RE L-HUH 
2. 6562 


REL-HUM 


2.6562 


0.062006 


« H20 VAPOR CORRECTED HP 
0.044648 89.407 


ENG. COND 


F/A DRY 


0.079800 


F/A WET 


0.079778 


EOU. RATIO RPH-1 


1.1910 2272.8 


RPM 


2276.4 


TOROUE 


206.65 


PHP 


89.428 


MET CORRECTION FACTOR = l.OQOO 


EXHAUST mole. WT, * 27,696 


exhaust DENSITY “ 0,071713 EXHAUST FLOW RATE - 9190.5 


MEASURED CONC. - HC PPM’ 

0.00000 

CORRECTED CONC. TO MET BAS I 


PART PER MIL! ION MET 
HC PPM ■ NOX PPM 


0.00000 


CO DRY 


PER CENT 
C02 DRY 


-0.033975 -0.021188 

0.033975 -0.02 1188 


.0.2.. DRY 
0.00032003 
0.000 


EMISSION rate 
EMISSION HASS/HODE 
EMISSION HASS/RATEO HP 
MODE EHIS./STO. CYCLE S 


HC 


0.00000 

0. OOOjOO_ 

0 .'obooo 
0.00000 


NOX 


0.00000 

_p.OOOO^ 

d. obooo 
0.00000 


CO 


-0.22669 
^0^003X78JL_ 
-2.3613E-05 
0.056 


CAL. FUEL AIR RATIO =-0.00028173 HEAS. FUEL AIR RATIO a 0. 079800 


OtFF HEAS.e CAL. F/A PERCENT «=-100.3S 


CYL TEMP D6G.F 


CYL-1 


309.19 


CYL-2 


322.15 


CVL-3 


326.23 


CYL -4 


349.76 


EXT GAS TEHP DEG.F EXT-1 
2044.6 


EXT-2 

1756.0 


EXT-3 

2028.0 


EXT-4 

1058.3 


SEXT-l 


SEXT-2 


ENGINE OIL 


EDILT 


166.85 


SOILT 


181.50 


OILP 


73.483 


MANIFOLD PRESSURE a 22.192 


OYNO COND. 


TORQUE 

207.52 


RPM 

2213.9 


CYL, BACK PRESSURE * 29,167 


INDUCTION AIR 


1 ATRTt 
63.554 


IAIRT2 
63. 545 


-TA.T« T_1_ 

66.194 


TA I RT2 

58.760 


ORIFICE AIR 


TEHP 

90.542 


OELTAP 

2.0177- 


ORFP 

53.703 


FLOW 

1968.9 


CELL TEMP 


64.408 


HEATER TEMP 89.037 


COOLER TEMP - 62.991 


ENG- VIBRATtOM IN G'S 


PISTON SPEED *■ 1467.9 


XI 


-21.360 


-22.059 


-37.604 


-26. 835 


-23.482 


-29.836 


VOL. EFF.« 63.686 


SPEC. FUEL CON. = 0.54452 


INO. HP - 0.91760 ♦ 


TAEIFIf".. Fill I RTFH PROPFlirP' iMfl rilRVF 








_NASA-LEWJS 

PROP inAD CURVE 


ENGINE TIMING = 25.000 


COMP. AIR TEMP 


J2/1.1/75. CADpEII, REC. 12/11/75 19:52j4?.9l5 

J HOnE = 1,0000 NO. SCANS = 5 


0AROHETAIC PRESSURE = 29.280 RATED HP,= 160.00 


FAC SEXI5 


PGM C003 


ROG 0300 


HE RAT10= 2.1250 


TEMP 

63.A37 


COMB. FUEL TEH 

63. 

CODLING AIR TGM 

62. 


REL-HUM 
2^ 

ENG. CONO 


HET CORRECTION FACTOR 


TEMP 

63.905 

TGMP 

62.898 


2.5685 

F/A DRY 


.082172 


_PRESS _ 

2T.IB6 

■PREST" 

<1.9913 


CFM 

"IIS'. 12 

"DlFriTY" 

45.374 


DRY FtOH_ 
'521.69" 


VAPOR FLOW PRESS TOTAL 


0,13930 


14.503 


TURBO FLOW FLOW IRON FPIP 

43.779 42. 668 5.6142 


U06L-HO0O OGL-HOOn FLOW REL-HUM 

"5.'9470‘ 6'.7493~' 13914“. 2. 5665 


* H2D VAPOR CnRRECTED HP 
-0.060006 0,0 42 946 7 4. 225 

F/A WET EQU. RATIO RPM-1 


0.082150 1.2264 2134.7 


RPH-2 


2137.7 


TORQUE 


102,72 


8 HP 


74.265 


l.OOOO 


exhaust hole, wt 


27.508 


EXHAUST DENSITY « 0,071226 


EXHAUST FLOW RATE « 7928.3 



measured cdnc. 

PART PER MILLION MET 
HC PPM NOX PPM 

CO DRY 

PER CENT 
C02 DRY 

02 DRY 


rr 


0.00000 0.00000 

-0.038333 

-0.002B970D 

0*012461 


A 

CORRECTED CONC. 

TO HET BASIS 

-0.038333 

-0,0028970 

0.012461 



FllISTinN RATE 

_^I_SSIQN MASS/MODE 

FMlSSin'N MASS/RATED HP 
MODF EMI S. /STD. CYCLE t 


HC 

0.00000 

0.0 0000 

0.06000 


0.00000 


NOX 

0.00000 
0 . ooopo_ 
o.obooo 
0.00000 


CD 

-0.22064 
-0. 0036 774 
-2.2984E-05" 
0.054723 


CAL. FUEL AIR RATIO =-0.00021203 H FAS. FUEL AIR RATIO = 0.082172 OIFF WEAS.S CAL. F/A PERCENT =-100.26 
CYL TFMP DEG.F CYL-l CYL-2 CYL-3 CYI -4 


-£''krJ._ 

291 .61 


EXT GAS TEMP DEG.F EXT-1 
1986.1 


ENGINE OIL 


DYNO COND. 


INDUCTION AIR 


ORIFICE AIR 


EOI LT 

“162.21 


TORQUE 


179.74 


lAIRTt 


63.401 


90,568 

CELL TEMP. = 64.753 

ENG. VT8RA710N IN G»S 


PTSTON speed = 1370.6 


CY L-2 

298.00 

EXT- 2 

1765.0 

SPILT 

176.17 


2084.4 


IAIRT2 


63.437 


DELTAP 


1.0232 53.654 

heater temp = 88,781 


CYL::_3_ 

299,96 

EXT-3 

1964,0 

OILP 

72.231 


TAlRTl 


66.401 


CYL-4 
320. 85 

EXT-4 

1018.7 


SEXT-1 

1241.4 


SEXT-2 

2176.3 


MANIFOLD PRESSURE = 20.474 


CYL. BACK PRESSURE » 29.279 


TAIRT2 


58.443 


FLOW 
1416.4 


COOLER TEMP = 61.002 


XI 


12.023 


X2 


37.222 


Y1 


19.027 


Y2 


24.707 


Z1 


31.701 


Z2 


18,051 


VOL. EFF.» 58.289 SPEC. FUEL CON. » 0.57723 IND. HP * 0.86181 • 

TABLE if: .full RICH PROPELLER LOAD CURVE 













^ASA-LEWIS 


12/11/75 CADDEI! REC 12/11/75 19:59:08.806 FAC SEXIS 

PGM 

6 

C003 fiOG 0301 

1 

PROP LQAn CURVe 



MODE * 1,0000 

NO. SCANS = 5 




' 

ENGINE TIMING 

« 25.000 

OEG. BAROMETRIC PRESSURE = 2^.280 RATED HP.= 160.00 HC 

RATIO= 

2.1250 

1 

COMB. AIR 

TEMP 

PRESS 

CFM 

DRY FLOW 

VAPOR FLOW 

PRESS TOTAL 

• 

♦ 


t 

• 


63.599 

29.173 

97.165 

637.29 

0.12028 

16.611 


y* 


t 

M 

COMB, FUEL 

TEMP 

6'f.551 

PRESS 

5.0093 

DENSITY 

65.057 

TURBO FLOW 
39.260 

FLOW IRON , 
38.196 

FPIP 

5.6139 




t) 

II 

COOLING AIR 

TEMP 

•J DEL-HOOD 

DEL -HOOD 

FLOW 

R EL-HUM 





H 


62.75'» 

5.8590 

6.7100 

13860, 

2.6007 





II 

•1 

R EL-HUM 

1 

2.6007 

2 

-0.060006 

t H20 VAPOR 
0.066216 

CORRECTED HP 
58.862 






II 

i| 

ENG, CONO. 

F/A DRY 

F/A MET 

EOU. RATIO 

RPM-l 

RPM-2 

I 

TORQUE BHP 




■1 


0.08734^3 

O.OS7319 

1.3036 

1981,2 

1966.1 

156.02 58.857 




11 

11 

WET CORRECTION 

FACTOR = 0, 

99653 EXHAUST H3LE. HT 

. = 27, 113 

EXHAUST DENSITY =« 0.070201 

EXHAUST 

Ft OH 

RATE - 6776.8 

•1 

MEASURED CONC, 

PART PER 
HC PPM 

MILLION MET 
VOX PPM 

CD DRY 

PER CENT 
CD2 DRY 

02 DRY 





n 

CORRECTED CONC 

830.08 0,00000 

TO. WET BASIS - 

0.069306 
0. 06 9068 

0.17159 

0.17099 

0.00000 

0.00000 





n 



HC 

NOX 

CO 






H 

EMISSION RATE 
EMISSION MASS/MODE 

0.20657 

0-0036629 

0.00000 

0.00000 

0.33971 

0.0056618 






to ■' 

U> II 

EMTSSiPN MASS/RATED HP 
mode EMIS,/ST0. CYCI. F * 

2.1518E-05 
1. 1325 

0.00000' 
0. 00000 

3. 5 386 E- 05 
0_. 084253. 




- 

H 

CAL, FUEL MR RATIO = 0.001&905 MEAS, FUEL AIR RATIO = 0.0873A3 

DIFF MEAS 

.C CAL. F/A PERCFNT = 

-98.066 




CVL TEMP OEG,F 

CYL-1 

CYL-2 

CYL-3 

CYL-6 








272.69 

277.07 

273,66 

293.68 







EXT GAS TEMP OEG.F EXT-1 
17A3.3 

EXT-2 

2238.0 

EXT- 3 
1982. 1 

FXT-6 

1025.7 

SFXT-l 
115 8. 6 

SEXT-2 

2075.6 


• 



ENGINE OIL 

EO ILT 

SOILT 

DILP 

MANIFOLD PRESSURE = 1 ft. 

791 





*1 


156.89 

170.66 

58.687 






“ 


nVNO CONO. 

TORQUE 

160.26 

RPH 

1930.5 


CYL.BACK PRESSURE » 29. 

657 



— 


INDUCTION AIR 

lA IRTl 

IA1RT2 

TAIRTl 

TAIRT2 






k* 


63.556 

63 .599 

66.218 

58.729 







ORIFICE AIR 

TEMP 

90.666 

DELTAP 

2.9689 

ORFP 

53.619 

FLOW 
2362. 2’ 






*4 

CELL TEMP, = 6A.A35 

heater TEMP 

= 80.712 

COOLER 

TEMP » 62; 

221 




w 

ENG. VIBRATION 

IN G»S 

XI 

X2 

VI 

Y2 

71 - 72 







60.902 

-61.790 

13.988 

30.313 

-22.666 -38.126 




M 

PISTON SPEED « 

1279.5 

VOL. EFF.= 53. 

T* A "n 1 r 

008 SPEC. FUEL CON. 

“ 1 mil » HT rn nr 

- 0.64893 
mnri i r-n 

IMO. HP a 0.799B7 
1 r\ A n n\\r\\ir~ 

* 

SB 



O 


TABLE I cj. FULL RICH PROPELLER LOAD CURVE 










NASA-LEWIS 


12/11/75 


CftDoei I 


R£C 12/il/TS 20: 00! 59.064 


FAC SCX15 


PGM C003 


RDG 0302 



PROP lOAO CURVE 



MODE »: 1.0000 NO. SCANS = 5 







ENGINE TIMING » 

25.000 

DEG. 

BAROMETRIC PRESSURE = 29 

,280 ■ RATED HP.* 160.00 

HC 

RATIO- 2.1250 


« 


COMB. AIR 

TEMP 

PRESS 

CFM 

DRY FLOW 

VAPOR KoH PRESS TOTAL 


# • 

• » 


t 

• 



' 63.671 

29.183 

78.360 

352.22 

0.097766 14.394 



tl 


» 

16 


COMB. FUEL 

TEMP 

54.955 

PRESS 

5.0327 

DENSITY 

45.046 

TURBO FLOW FLOW TRON FPIP 

34.710 33.756 5,6013 





11 

II 


COOLING AIR 

TEMP 

UDEL-HOOD DEL-HOOO 

FLOW 

REL-HUM 





'* 



62,457 

5,8786 

6.6752 

13857, 

2.6168 



_ 


II 


REL-HUM 

1 

7.6168 

2 

-0.060006 

% H20 VAPOR 
0. 0A4609 

CORRECTED 

44.282 

HP 


“ 



•1 


ENG. CONO. 

F/A DRY 

F/A HET 

EOU. RATIO 

RPM-1 

RPM-2 TORQUE 


BHP 



1 

n 


> 

0.095839 

0.095812 

1.A304 

1813.0 

1816.0 128.30 


44.291 

» * 


tl 

» 

II 

n 

HET CORRECTION 

FACTOR = 0. 

99922 EXHAUST MOLE, HT. 

= 26.504 

EXHAUST DENSITY » 

0. 068626 

EXHAUST FLOW RATE « 5625.7 


tl 

H 

n 

MEASURED CONC. 

PART PER 
HC PPM 

MILLION MET 
NOX PPM 

CD DRY 

PER CENT 
C02 DRY 

02 DRY 





n 

n 

ir 

n 

CORRECTED CONC, 

0.00000 0.00000 
TO HET BASIS 

0,071762 

0.071705 

0.17667 
0. 17653 

0,013851 

0.013851 





T* 

» 

V 

39 



HC 

NOX 

CO 






a 

M 

3i 

EMISSION RATE 
FNTSSION HASS/HODE 

0.00000 

O.COOOO 

0.00000 

0.00000 

0.29285 

0.0048811 





N5 

n 


FHISSIOM HASS/RATEO HP 
NODE FHTS-/STD- CYCLF * 

0.00000 

0.00000 

0.00000 

0.00000 

3.0507E-05 
0- 072635 





u 

H 

M 

CAL .FUEL AIR RATIO = 0.0013277 MEAS. 

FUEL AIR RATIO 

= 0.095839 OIFf MEAS.C CAL- 

F/A 

PERCENT 

— 98.615 

• 

a 

21 

J» 

CVL temp OEG.F 

CYL-l 

CYL-2 

CYL-3 

CYL-4 






ii 

m 

» 


252. 12 

255,75 

251.44 

265.41 






•t 

«l 

(] 

EXT GAS TEMP OEG.F EXT-l 
1903.4 

FXT-2 

'1427.8 

EXT-3 

2089.8 

EXT- 4 
941.46 

SFXT-1 SEXT-2 

1078.5 1812.3 



• 


*t 


ENGINE OIL 

EO ILT 

SniLT 

OILP 

MANIFOLD 

PRESSURE = 15.765 





it 

I4 

*« 

«4 


154.13 

166.96 

66.603 







• 

41 

44 

DYNO CONO. 

TORQUE 

130,01 

RPM 

1769.9 

/ 

CYt.BACK 

PRESSURE » 29.408 





• 1 

« 

INDUCTION AIR 

lAIRTl 

IAIRT2 

TAIRTl 

TAIRT2 






«• 

t* 

il 

a 


63.662 

63.671 

66.031 

58.774 






V 

t> 

M 

M 

ORIFICE AIR 

TEMP 

90,681 

‘DEL TAP 
2.9A89 

ORFP 

53.577 

FLOW * 
2354.6 




/ 


M 

tl 

M 

CELL TEMP, = 64.138 

HEATER TEMP = 88.698 

COOLER TEMP = 61.217 





U 

M 

»1 

W 

ENG. VIBRATION 

IN G*S 

XI 

X2 - 

Y1 

Y2 21 


Z? 



11 

<1 

•* 



37.304 

-19.316 

14.607 

-18.828 27.190 


-34.766 



M 

f« 


“prrroifsp’E'Eir^" 

UTOTv 

VOL. EFF,=» 

45, '/1 5 SPEC. FUEL 

CON, = 0,76214 INO. 

HP 

* 0.73196 ♦ «= 


1 


TABLE 1 h. FULL RICH PROPELLER LOAD CURVE 


CYCLE N0« 329 


CELL-17 


DATE 12/16/76 


BASELINE FR, CHT 300F IN CLIMB BEFORE 

IDLE 


ENGINE 

- LYCOMING 

0-320-DIAD 




ENGINE TIMING 25.000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



RUN NUMBER 
TIME IN MnOE 

MIN. 

329 
1 .00 

330 

11.00 

331 

0.30 

332 

5.00 

3 33 
6^00 

335 
3.00 - 

336 

l.OO 



ENGINE SPEED 

RPM 

602. 

1202,76 

. 2698.29 

2434.74 

2350.43 

1199.94 

602.76 



OBS. HORSEPOWER 
MANTFOI D PRESS. 

HP 

IN.HG. 

0.3706A 

0.00 

1.30518 

0.00 

154, 53879 
0.00 

120.24400 

0.00 

64. 89959 
0.00 

1.61289 

0.00 

0.81795 

0.00 



F/A RATIO MEAS. 


0. 1000 

0. 0981 

0.0850 

0.0838 

0.0906 

0.0955 

0.0B89 



F/A RATIO CALC. 
T OIFF. IN F/A 

T 

0.0930 

- 6.944 

0.0973 

-0.786 

0.0834 

-1.975 

0.0809 

-3.485 

0.0873 

-3.569 

0, 0974 
1.962 

0.0921 

3.512 



' AIR FLOW 

IBS/HR 

55.28 

90.33 

944. 75 

741. 51 

457.81 

88.99 

- 60.02 



FUEL FLOW 
VAPOR Flow 

LBS/HR 
1 RS/HR 

5.53 

0.01377 

, 0.86 
0.07354 

80.34 

0.77494 

62.15 

0.70570 

41.46 

0-1156! 

8.50 

0.07368 

5.34 
0.01 593 

■ 


HUMIDITY GR H20/LB 
DEW POINT 1 

DRY AIR 
OEG.F 

0.000 
D...OOO 

0.000 

0.000 

0,000 

0-000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
0. 000 



RELATIVE HUMIDITY 

barometer 

% 

IN.HG. 

2.35 

29.20 

2. 38 
29.19 

2.73 
29. 19 

2.57 
29. 19 

2.36 
29. 19 

2.25 

29.19 

2.54 • 
29.19 



IMD. AIR' PRESS. 
INO.A IR TEMP. 

IN.HG. 

DEG.F 

0.00 
- 6 5.31.. 

0.00 

65.71 

0.00 
63. 55 

0.00 

63.68 

0.00 

63.59 

0.00 

64.59 

0.00 

64.69 



MAX. CHT 

OEG.F 

267.61 

275.33 

415.26 

447,40 

370.21 

291.31 

258.99 

TO 


HC WET 
NOX WET 

PPM 

PPM 

35419.51 

3-85 

10685.06 
L5.58 

1411.34 
329. 41 

1377.34 

577.48 

1811.78 

162.79 

10487.05 

15.97 

33515.32 

4.25 



CO WET 
C02 MET 

Z 

Z 

8.3743 
5. 7957 

9.7433 
7. 0505 

6.5149 

9.1967 

5.7011 

9.7437 

7.0936 
a .5347 

9. 5593 
7.0628 

'7. 76B9 
5.7631 



02 WET 

H20 CORRECTION 

z 

4.2016 

0.92069 

0:4933 

0.87515 

0.0931 

0.86924 

0. 1164 
0.87382 

0.106B 

0.87612 

0.3775 

0.86547 

3.9609 

0.68314 



HC MASS/MODE 

LB/ MODE 

0.01942 

0.10463 

0. 00376 

0. 04781 

0. 04776 

0.02735 

0.01919 



NOX HASS/MODE 
CO MASS/HOOE 

LB/ MODE 
LB /MODE 

0,000007 
0. 09075 

0.000494 
1 .88569 

0.002845 

0,34322 

0.064533 

3.91087 

0.013901 

4.11245 

0. 000135 
0.49271 

0. 000008 
0.08792 



HC MODE/STO. CYCLE 

% 

6.388 

34.418 

1.237 

15-725 

15.710 

8.996 




NOX MODE /STD. CYCLE 
CO MODE/STD. CYCLE 

% 

* 

0.003 

1.350 

0.206 

28.061 

■■hum 

27.055 

58.197 

5.792 

61.197 

0.056 

7.332 




HC EMISSION PER HP 

CYCLE = 

0 .J)0_l_6_9_ 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE HC = 

88-79 




NOX EMISSION PER HP 


0.00051 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

34,30 




• 

CD EMISSION PER HP 

CYCLE = 

0.06827 

Lfi/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

162.55 





TABLE lU. BASELINE CYCLE DATA 







Ji/T Ea 


Ffjr.IMF TT»^TMR 2£^0jQ npr., rt pc 


PHN MIIMOPP 

UMIT.S 

lOLE 

ft 

TAXI 

T (•■‘E IN “HOE 

“IN. 

1.00 

ll.OO 

PMOIMC SPEEfl 

, pDM 

505.80 

1207.86 

GP..5. Hnp_SEpriutpg 

MP 

n , ^ 


F/fl PiSTTn MTAR. 


n nc» n 


F/A OATtn CALC. 

- - _ 

0.0957 

0.0'>64 

2_aiFF. IM C/A 


P . ci:> e; 





— — -P L • S — 

A I P FI 

LBS/.U2 

57.55 

-Sa.76. 


" fU^L FLTV LBF/Ir 5,24 g,{,7 

” VAPPP FI nw U1S./MB 0.01^70 0».a2S6 ^ 

= B'=LAT|vF HUMIOITY " a. 87 2.86 

•" P.Aur>f*crcD ■ 


IHf’.AIP TEMP. 

... — z 

OFC.F 

i -y 

62.41 

ISL. 

62. 1 3 

.... HAV. rt 4 T 

OFr.. F 

^^1 . 1 «> 





<> / 4 i /'■«— 

'•'PT 

PPM 

■» K t 0 (; /m. 7 


i.'ET 

PPN 

3.96 

— '.3 • ^ i 

17.15 

...cn vjcT 

r. 

p , 1 P 

‘ O F F 1 A 

cn? WFT 

r 

' 5.5730 

7. 105 1 

P?— wft 

7 

It. 1 nFA 7 


h?n rrppFCTtnM 

- - - 

0.8 86.3 2 

0.97613 

HC M'SS/norip 

LB/HOOE 

0.019'i? 

0. 09807 

tan2.jiLASiyMQnF 

-XQ/HDOE 

n n rt n 1 


CO PIASR/Nnnp 

18/HOUE 

0.08891 

1. 8142.0 

f/c MonE/srn.r.YCi F 

*0 

6.399 

32.260 

Hny f<nnp /<lth. r vri f 

*V 

c. n/*^7 


CO HODE/STn.CYri F 

t9 

'i 

1.323 

■ <J A* A- — 

26.997 


” HC F^MS5IPfJ nr» HP CYCIF = 0,00169 L&/HP CYC!.F 

^ wnx FMISSTPW PER HP CYC15 = 0.00057 Ift/HP CYCLF 

" Cn EMISSION PFR HP CYCIE - • 


0.06741 LB/HP CYCLE 


-H.P,._160. 


.RATIO 2. 

.12-5 


TAKE-OFF- 

CL1MR-. 

APPROACH 

T Ay t 

f rif c 

340 

341- 




•XA/. 

0.30 

5.00 

6.00 

3,00 

l.OO 

2706. OP * 

2430.36 

2359.49 

1712.30 

605,70 

—454,27814 

UO, 3064 4 — 

-.66.01613 

1.3.753 5 

fi- 1 nTftft 

n»X)Q63-.— .. 

0.084 0 

IU0 9 02 

n . noAc 

ft -rtQ TA 

0.0831 

0, 0806 

0. 0869 

0. 0976 

0.0913 

-3.721- 

; -3 . 93 2 

-3.626 

— 1 ♦ 1 3 


. 940. 87. 

741.47 

.4 67. 2 8 

flQ -AQ 

■57 , m 

81 .10 

62.26 

42.15 

8.63 

5.37 

0,30098 

0.2261 9 

C* 12970 

n n PFi Q 

n n 1 A 7 1 

3.71 

3.08 

i. 60 

2.81 

2.89 

2.9 . 1 9. 

- 29 . 1 9 

™?9* \ <) 

2,9. 1 P. - 

7Q . 1 Q * 

61.11 

61.21 

61.41 • 

62.02 

62.20 

448.81 

447.04 

3 87. 19 


7^*1 . ^ 7 

1417.84 

1430.74 

1 ftt'. , TO 

. 

1 1 1 1 7 1 1 1 

-a77R7 7n 

298.27 

651.96 

1 73.16 

15.70 

4.63 ^ 

6,5004 

5.6056 

7.7440. 

-9, 5262 

7. A T BO 

9.3257 

9.8285 

6.5884 

7.1267 

5. 7327 

0 . non 

- -0,1180 

- 0. 1 1 27 

n * 7 

^ • T 1 ^ ^ 

0.87475 

0.87545 

0,87639 

0 . 66 76A 

0, -'0613 

0.00378 

0.04967 

0.05010 

0.02925 

O.C’089 

0.00258 — . 

— 0.07335- - 

-0. 01507 

rt, nnoi 3 

n Annni 

0.36264 

3.84749 

4.11263 

0.49539 

0.00419 

1.74 4 

1 6. 33 8 

16.480 

9.62^ 

6. '8 52 

1,074- - 

30. 562 

A, 

n ■ fi«s^ 

A nn-a 

5.099 

57.254 

61.203 

7,372 

1.253 

PRPCFNT OF ALLTMAOLE HC « 

89,19 

' 

percent of allowable mox= 

38.20 



PERCENT OF ALLOWABLE CO = 


160.50 


•^1 




rvri r up . 


r,FiL_-.l7 DA.IE ..l?/.lfty^5 


|»A^FMMF FP. r.HT -^OOF I >LXLUi!.ELJi££.rJlE.JlJlL£- 


_RATED_H-.P. - ItO, 


.ENGINE- LYC G'U NG — 0.-=3Z.C-DI Aa. 
. H.C-.-JIATID -.2.125 



ItAI fTC 

iri E 

.. TAXI- 

.TAKE .OFF — 

CLI-1B _ 

APPROACH _ 

TAXI 

IDLE.- 




36 6 

. .....36 7 — 

. 368— 

- .369 — 

350 

-351 

1 nn 

. MUMP FR 

TIME IV "nne 

PIN. 

l.OO 

11.00 

0.30. 

5.00 

6.00 

3 .00 


» ENGINE fPFFO 
pnR. H'lF ^FPri'.-IPP 

PPM 

608.58 

1206.60 

1710.83 

155.67722 — 

2633. 30 

2351.61 
6 3 . ? <. 5 6 1 

1 r 1 1 ♦ 5 0 
2.01201 

0.67956- 

IJ9 

—O.fcllt 7_ 

?. 1 6506 







iT .09? 5 

0-0970. 

0.0856— 

0.0833— 

0.0898— 

0.0962 

-o.ogz'L- 
0» 091 7 

'P/fl CftTIP 
F/A RATIO CALC. 

Ctf 

0.'09“2 
6; 111 

0.0977 
__0. 759 

0.0R2P 

-2.875— 

0.01137 
r3.l65 _ 

0 ,0072 
-2.929 — 

2.626 

-1.0RT-. 

T nir^- 1’^' H/A 


. RO 

08.53 

960.9 0 ... 

766.93 . 

663. 35 — 

80.16 — 

57.56 . 

AlH- FLOW 

FUEL FLOW 

Ld 5 / H f\— — 
mS/MR 

1 nc / 140 

5.29 
Q.01661 

8.59 
0.02615 

BI .00 
0.31729 

62,07 

D. 22 70 5_ 

61.62 

0.13063- 

^•30 

0^02553 _ 

? • 1 5 

0.0lf9S. 

^ , 0 A 

PF.iflTlVF HUMIDITY 

y 

2.87 
99- 1 9 

2.93 
. -29.19 

3.36 
29.19 ... 

3.11 

.. 29,19 _ 

2.85 

29, 20 — 

7 • 

29.20 — 

29.20. 

fiMLCilE-ICS 

I MO. 41 n TFMP, 
i "A-Y..-.CHT ■ 

DFO.F 

6) .96 

61.80 

61.26 

62P.A0 - 

61.67 
_ 669 .88 

61 . 55 

395. 16 - 

62.20 
31 3. 60 

. --265. 75 . 

_J3EG.F. 

326.83 _ 

293 .68 




n 


.PPll. 

-37525.72 ] 

L1503; 16 — 

1615.66 

* 

MOX WPT 
rn trPT 

PPM 

r 

3.72 

7.9706 

15.65 

— 9.5630 — 

322,15 
6.6396 


rP3 WFT 
n-> ur T 

y 

5,6137 

3.2972 

7.0571 
.. 0.6299 

9.3 130 
0.1267 

V 

HPn cnRPFfTinw 

- - - 

0. B7832 

0. 86996 

0.871B6 

n 

HC »'AS5/MnnE 

LB/ "ODE 

0.02060 . 

0. 1099R 

0.00379 


fL*nV »^A /*<nnP 

LB/L‘ODE 

0.00001 

.0.30060 _ 

0,00280 

i* 

rn M4SS/**r’f'E 

L P/"nnE 

0.08655 

1, 80720 

0.36117 

P 

HC HPnF/STn.rYCLF 

X 

6.775 

36,177 

l,?6B 
1 - 1 


139A.9'* , 
658.15 
. 5.6395- 
«i. 7 e <^4 
. 0.1269. 
0.'872<»5 


-1525. PP 
177. 27 


J5865.9B 
1 7.07 


7,3296 0.6382- 

3. 5252 7.0952 

_.0. 1116 0.6355- 

0.07395 O.P6377 


nn< »’pnr /ST Q.IIYIII-L. 
rn »/nnF/sTf».rYCLE 


1.200 


26.093 


0, 06W55 
-0.07621 - 
3.87966 

^ 15.971 
_30.921- 
57. 730 


0. 06967 
.0.01528 - 
6.-1 1772 


0.02537 
_0. 00016 
0.67960 


16. 008 

6.362- 

61.276 


HC E'^lSSl'r'M PPP. HP CYCLE = 


0.00173 LR/HP CYCLE 


MdX E*^lSSin.M ppp HP r.YCI F 


0,00050 LB/HP CYCLE 


5.077 

pfrcent of allowable hc = 
percent of allowable nox= 


B,?A6 
- 0.C59- 
7.137 

91 .06 

30 . 72 " 


6.66 
7.7785. 
5.8230 
_ 6.2600 , 
0.89967 


0 . 01°92 

O.OOOOl 

0.09555 


N5 

*0 


6.510 

-£l.-0D6. 

U273 


Cn FNtSSION PFP HP CYCLE * 


0.0676B LB/HP CYCLE 


PFRCEN7 OF ALLOWABLE CO. = 


160.6? 


TABLE lie. BASELINE CYCLE DATA 





CYTLE 396 

. CELL 

-17 

BATE 12/17/75 






BASEir^F FRf CHT 300F t TLIMR 

BEFORE IDLE 


FM6INE 

- lycomivg 

0-32O-0TAD 



ENGU'E timing 2S.OOO DEG. 

QTPr 

3ATFD 

H.P. 160. 

M.C. 

ratio 2. 

125 



' 

UNI TS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


PUM NU«PPP 


396 

397 

398 

399 

4 00 

401 

402 


Ti;'F r>' MODF 

MIN. 

1 .00 

1 l.OO 

0.3O 

5.00 

6,00 

3.00 

1.00 


FMGINF SPPpn 

HnpsEPrwEP 

PPM 

HP 

60B.64 
D .A54A8 

1711.76 

1.45*553 

2714.67 2440.26 

155.37697 119. 57021 

235D.31 
65. 31276 

1217.30 

1.46763 

614.04 

0.18279 


F/A 9ATin mpa^. 

« 

0.0908 

0.0954 

0.0060 

0 .0876 

0.0900 

0. 0964 

0. 0902 


P/A PATin CALC. 
.% niFF. TN F/A 


0.093! 

2.960 

0. 0964 
1 .08 1 

0,0820 

-4.571 

0.0799 
“3. 317 

0,0"6l 
-4. 295 

0.0964 
1 . 06 8 

0.D915 
1 .355 


AIP FLnw 

LDS/HR 

99.97 

94.1 1 

943 .49 

728.36 

459.44 

87.25 

59.52 


FlIFL FLnw 
VA°r>o Finw 

LPS/HR 

Lfi'i/HR 

5.45 
0.01 A91 

8.90 

0.02341 

81. 11 
0.7506B 

6Q.20~ 
0, 18414 

41.35 
C. 1 0899 

8.32 

0.0706B 

6,38 

0.01406 


P FI ATtVF HU^'IPfTY 
pAPT'-'Ftfr 

*K 

rN^HO, 

2.51 

29.18 

2.49 

29.18 

7.69 
29. Ifl 

2 .57 
29. 1 8 

2.40 
29. 18 

2.38 
29. IP 

2.37 

79,18 


INP.AIP TFMP. 
PAX. CUT 

ORT-.F 

nEG.F 

63.38 

286.97 

62.99 

272.98 

61 .09 
440.25 

61 .22 
443.19 

61.66 • 
375,48 

52. 83 
300.97 . 

63.52 

257,50 


HC WPT 

PPM 

39137.89 

12068.20 

1539.28 

1534.35 

2011. 10 

12106.70 

38903.86 

to 

Nnx WFT 
rn v;PT 


4.73 

7.7915 

15.55 
9. 6270 

321.93 

6.-V312 

596 .46 
5. 5545 

180.89 

7.76«3 

16.42 

9.4092 

4.05 

7.6144 


C^2 WET 
"2 WPT 

V 

5.9744 
4. 2575 

7.3836 

0.5760 

10.1374 

0,0836 

10.5805 

0.0780 

«,2038 

0,0778 

7,6626 

0,3609 

5,1388 

4,3972 


H 2 H cnPPFCTinM 

“ " 

0.8S365 

0.86428 

0.87048 

0. 86 549 

0.8725R 

0.86190 

0.68738 


HC MASS/'^nnF 
vox MAss/'innE 

iB/Mnne 
LB/Hnr»e . 

0.02254 

0.00001 

0.12198 

0.00051 

0.00411 

0.00779 

0.05 208' 
0.06559 

0.05309 

0.01647 

0.03094 

0.00014 

0,07223 

0,00001 


no M/<;S/«pr)(: 

l P/ HOOF 

0.C0870 

1.92323 

0.3395? 

3. 72637 

4. 053 97 

0.47623 

0.03489 


HC ‘'ntiF/STn, CYCLE 
NPX f'onp/sTn.rYn F 

« 

y 

7.415 

0.004 

40.126 

0.212 

1.352 

1.161 

17. 132 
27. 329 

17.465 

6.446 

10.177 

0.057 

7.313 

0.00'3 


no PnGr/STn.CYCLE 

7 

1.3?0 

28 .619 

5.092 

85.462 • 

60.377 

7,072 

1.263 


HC F«ISSrnN ppp HP 

CYfLE = 

0. 00192 

LP/HP CYCLF 

PFRCFNT 

OF ALLOWABLE HC = 

100 .98 

’ 


Nnx F^'lSSt^^l PFP HP 

CYCLE a 

0.00053 

tn/Ho :ycle 

PF8CFNT 

DF allowable Nhx= 

35.21 



no fmisfipm per HP 

CYCLE = 

0.06682 

LB/HP CYCLF 

PERCENT 

np ALLOWABLE CD = 

159.11 t 




TABLE 1 1 A BASELINE CYCLE DATA 



CYCLF ^87 CELL- 

17 

OATE 17/19/75 




I 


f 

PSSFLIME FRfCHT 300F IN CLIMB 

BEFORE I.W.E 


ENGINE 

- LYCOMING 

0-320-DI AD 

1 

» 

. EMOINF TIMIMS 25.000 DEG. 

BTDC 

RATED 

H.P. 160. 


RATIO 7. 

125 


I 

• 

UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

TOLF 

• 

-‘i r : • • . 

PU^I NUMPPP 

4B? 

483 

4S4 

486 

497 

488 

4R9 

t1 

t? 

,-I TIMF IN Mpng MIN. 

■' 1.00 

' ll.OO 

0.30 

. • 5.00 

5.00‘ 

3,00 

i.oo 

I» 

u 

SPE>=n RP“ 

PRS. UnPSFPTHER 

511. 'TO 
0.32506 

1199.52 

1.15’63 

2590.17 

156.22891 

2431 .86 
119,74420 

2348. 33 
65.59515 

1706. 30 
1.02946 

613.76 

0.34064 

fl 

H 

F/ft PATIO meaS, 

O.QOAA 

0.0950 

0.0076 

0.0846 

0,0919 

0. 0977 

0.0949 

tr 

ni 

F/A PATIO- CALC. 

% PIFF. IN F/A t 

O.OOAA 

-0.063 

. 0.0961 
1.238 

0.0839 
-4. 226 

0,0812 
-4. 020 

0.0876 

-4.678 

0.0960 • 
-1 .770 

0.0»10 

-6.035 

i» 

M 

AIP FLOW . IPS/HR 

F2.16 

3 9 .6 6 

932.80 

722.30 

454.08 

86. 15 

50,97 

r 

FUEL FLOW LBS/HP 

VAP<^n FLOW LRS^'m 

4.93 

0.01269 

8,49 

0.02213 

81 .69 
0, 25584 

61.13 
0. 1 932 0 

41.77 
0. U195 

8.41 

0.07127 

4. “3 • 
0,31 777 

n 

t* 

RFLATIVF HUMIDITY % 

PAOP'^FTFR IN.HG. 

2.36 

29.75 

• 2.40 

29.24 

2.69 

29.24 

7,63 

27.23 

2.41 

29.73 

2.3*’ 

29.23 

7.43 ■ 
29.23 

9 

fNn.AIR TEMP, DFG.F 

, MAX. CHT OEG.F 

62.55 

285.94 

61.77 
295 .90 

61.73 

414.30 

61.43 

440.50 

61.64 

352.4? 

67.0? 
308.39 

67.14 

287.77 

« 

M 

HC WFT PPM 

36973.67 

11780. 1 7 

1563. 91 

1544.15 

1985.10 

1010 1, DO _ 

ho 

34444.64 

9 

M 

Npy WET PPM 

C? WET T 

5.28 
7. BOB 6 

15.83 
9. 3911 

337.62 

5.7204 

• 520,95 
5 .7818 

148, 09 
8,0690 

1 7. 19 
P.5003 

6. 0? 
7.6026 

J1 

n 

rP7 wPT • ’ t 

n? HP-T T 

6,2033 

3.64R0 

7. 2496 
0.599? 

9.4291 

0.0044 

9,9674 

0,0296 

6.7102 

0.0716 

7. 5753 
0. 3341 

6.418? 

4.1 999 

»»* 

H2r> coppFr.mN _ _ _ 

0. B9091 

0.86'640 

0.87470 

0.87321 

0.87789 

0.P737P 

0.917fl7 

M 

M 

Hr MASS/Mnnp L B/ ''nOE 

MTX MAFF/MmE LB/MnoE 

0.01877 

0.00001 

0.11 299 
0.30057 

0.00415 

0.00791 

0. 05236 
0.058U 

0. 05215 
0.01260_ 

0.07549 

0.00014 

O.Olfl?? 

0.00001 1 

r» 

M 

Cn "ASS/mhije LB/MOOE 

0.07033 

1.78033 

0.35286 

3.87 524 

4.10946 

0.47752 

0.07509 

9 

HC ^-noF/STD. CYCLE ^ 

VOX MP'^E/STD.CYCI E 7, 

6.173 

0.004 

37.169 

0.71B 

1,367 

1.711 

17. 225 
24.213 

17.154 

5.251 

8.480 

0.089 

5.994 

0.004 

<1 

CO Mr«nE/STO. CYCLE 7 

1. 16'6 

26. 493 

5.2 51 

57.667 

62.343 

7.106 

4 1 — ^ 


HC EMISSION PER HP CYCLE = 

0 .00178 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

93.53 



M 








n 

m 

Nnx EmISSIF'N per HP CYCLE = 

■ 0.00046' 

LB/HP CYCLF 

PERCENT OF ALLOWABLE NOX= 

3 0.96 

o § 

!SL^ 

41 

' CO FMjsStON PER HP CYCLE = 

0.0676B 

TB7hp cycle 

PERCENT OF ALLOWABLE C0.= 

161*14 




■TABLE lie. BASELINE CYCLE DATA 


f* 


_CJfCLF_ l^q, oatf 

PASaiNF FRt CHT 300F IM CLIMB BEFPPF TtlLE 


F^iQIME timing 25,000 OEG. BTDC 


12/ 19/75 


94TE0 H.P. 160. 


UN I TS 


RUN NUWPER 

tFm> iN'MnfiE 

“"FNGINE'SPFFn 
PR S ,_H OP S_E Pn WE R_ 

F/ A RATIO MF AS. 
F/A PATIO CALC. 
» PIFF. IN F/A 


593.52 
_3. 35567. 

__0. 0006 
0.0092" 
• 0.630 


_ 523 

'li.oo" 

"1203. OA' 
^.3 960 l_ 

0 . 093 7 
0.0960" 
2.503 


_TAKE_,OFF 

525 

b.30' • 

”"2701.59 ■“ 
_1S6,. 5 0 90 3 

0,0070 

0.0031 
-A .525 


ENGINE » LYCGMING 0-320-OIAD 


H.C. RATIO ^ 2 .125 

CLIMB APPROACH TAXI 


2A33.8A 
J119.A3A0 5_ 

0.05A1_:_ 

o.oaio 

-3.775 


2353.37 
_6 5. 1157a. 

^ 0.0972 

0. 0B76 
-A. 909 


1199.52 
J. 63172. 

0.0952 

2.769 


. 606.00 
0.37807 

_p,O0oa 

0.090'+" 
0. 57A 


AIP Ftnw 

^ LPS/MR 

57.16 

89.67 

932.93 

726.35 

452 .86 

89.71 

56.82 

FUEL FLPW 

" LBS/HR ■' 

S.06 

8 .4 1 

81.18 

61.17 

41. 73 

8.31 

4.99 

VAPP® Finw 

_LPS/MR ,, 

0. 01466 

O.OP75? 

,,,0.26427 

_0. 19066 .. • 

0.11408 

0.0 2260 ' 

0, ni4?Q 

■rFLATIVC HUMibifY” 


2. 50 " 

7.45‘ 

■ 2.77 

2.68 

2.48 

7.49 

2.57 ' 

BARPMF TFR 

IM.HG, 

?9.2l 

23.71 

29,20 

29.20 

29, 19 

29. 19 

29.19 

IMP. AIR TEMP. 

'deg.f 

62.65 

62.34 

61.47 

6) .66 

51.77 

67.44 

62.81 

VAX, CHT 

OFG-F 

227.61.__ 

277. 89 

438, 83 

444,78 

353.86 

287.93 

221 .05 

HC HFT 

PPM 

35192.47 

_10997.09 

1510,85 

1540,85 

1990,90 

. 10633.05 

36?07,59 

r'PX WET 

PPM 

'4.76 

17. 06 

294.39 

■ 511.71 

'154.58 

1 0.05 

5.60 


cn W^T 

Cn? wpt" 

P2 HFT 

H2P CnpPFCTinN 

~MC MASS/'^nOF ” 

_F'OX “ASE/P'^np 
CO MASS/mhoE 

" mT' f ■' n n"F/ s T n .7, vc l E “ 
Nnx Mnnc/STO, CYCLE 
rp MfroE/STOiCYOLE 


7.1065 
" 6.237j5'‘ 
__A.2A55_ 
0.P9073 


_ 0,2612 
■ 7.315A 
_0.95A7_ 
0.56134 


LB/?'nnE 

LB/«ODF 

LP/MnOE" 


0, 01917 0. 105A3 

0.00001 0.30055 

“6.07650 1 .75487’ 


6,305 
0.003_ 
1.13 0 


3A.6RI 

_0.?31 

25 .liA 


6.556fl 
" '9 ,5034 ' 
0, 0090 
0,87592 

TrobAoi" 

0.00253 

0.34360 

1‘.31B' 

,1.J)J4 

5.113 


5.7519 
" 9.9009’ 
_ 0,0979 
0.87307 

"6.05249' 
0. 05 64 8 
3.87298 

”'l7.26R 

_23.,532 

57.634 


8, 04 6ij 

R.6172 
0.0909 
0. 879B6 

"6.05271" 
.0.013 13. 
4.17066 

’ 17.175 
.5.4 7? 
62.063 


HC EMISSION PFR HP CYCLE = 
NGX FMI SSI ON PFR HP C"YCLF~ 
CO EMISSION PER HP CYCLE'S" 


0.00175 LB/HP GYCLE 

o.oobVr" lb/’hp cy cl e" 

0,0672 5 L^HP CYCLE 


PERCENT PF ALLOWABLE HC = 
"P EPrc‘EN"f”5 "f“ aTl 3 WK 3 L E""N 6x“ 
PFPCENT PF 'aLLOWA'bLE C0.,= 


9.0790 
7.3R42 
C.4634 
0.8 6024 

0.0 0015 . 
0.466OP 

" 9 +103’ 

0.063 

6.949 

■”92’.18“” 

"“36‘.‘36’~ 

160.12 


_ 7,1054 
6.3767 
_ 4.0557 
0.88983 

” 0 . 01024 " 

0.33001 
0. 07465 

fi.330' 

,f).C04_ 

1. Ill 


TABLE Ilf BASELIJJE CYCLE DATA 


.CYC IF NO. 5A6 


CFLL- 

17 

DATE 12/19/75 






FR, CHT 

300F IN CLIMB 

BEFORE 

IDLE 


ENGINE 

- LYCOMING 

0-32O-niAO 



FNGINE TIHTNG 

25 

:,000 OEG, 

6TDC 

RATED 

H.P, 160. 

' H «C • 

RATIP 2. 

125 





UNITS 

lOLE 

TAXI. 

TAKF OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 

- 

PUN NUMBER 



5A6 

547 

548 

549 

550 

552 

554 


TIMP INI MODF 


MIM. 

I. 00 

11.00 

0.30 

5.00 

• 

6.00 

3.00 

l.OO 


ENGINE SPEED 
PBS. HPPSFPnWER 


RPM 

HP 

603.78 

0.78025 

1205.58 

1.05715 

2701.41 

154.85744 

2431.26 

120.41704 

2352.59 

64.71295 

1204.6? 
1. 59185 

596 .52 
0.43247 

' 

F/ ft R ATID MEAS. 


_ ^ _ 

0, 0917 

0. 0930 

0.0866 

0.0833 

0.0901 

0.0911 

0.0892 


F/A PATIO CALC, 
% DTFF. IN F/ft 


T, 

0.0906 

-1.380 

0.0951 

2.270 

0.0823 

-4.939 

0.0802 

-3.702 

0. 0864 
-4.136 

0. 0941 
3.237 

0.0895 
0.459 ' 


MR FLOW 

* 

LBS/HR 

54.84 

93.80 

934.65 

731.28 

458.34 

90.33 

55.04 


FIJFL FLOW 
VAPOR Flow 


LBS/HR- 

LBS/HR 

5.04 

0.01586 

8 .72 
0.02699 

80.89 

0.29856 

60.92 

0.27283 

41. 29 
0.13001 

8.23 

0.02560 

4.01 

0.01560 


rflattve humidity 
barometer 

X 

IN.HS. 

2.80 
29.1 5 

2.79 

29.15 

3.14 

29.15 

3. 01 
29.15 

2.79 

29.14 

2.76 
29. 14 

2.75 

29.14 


IMP. AIR TFMP. 
MAX. CHT 


DEG.F - 
OFG.F 

63.23 

232.29 

62. 83 
256.89 

61.57 

447.74 

61.56 

447.62 

61.88" 
3 71. or 

62.96 

250.11 

63.41 

222.55 ' • 


HC WET 


PPM 

36677.64 

10827.07 

1507.25 

. 1500.05 

1908. 1° 

U)926.09 

38812. P6 

w 

NPX WFT 
cn W=T 


PPM 

r 

5.24 

7.3046 

18.05 

9.3400 

300. 66 
6.5433 

565.94 

5.7399 

15'5 .87 
7.9198 

17. ei 
9. 0179 

4.33 

7.0134 


C02 WFT 
02 WFT 


X 

X 

6. 7A-70 
3.946 1 

7. 6461 
0.4678 

10.0193 

0 . nil 

10.4594 
0.1160 . 

9.1420 

0.1066 

7.7645 

0.5014 

6.5003 

4.4037 


H20 CORPFCTICIM 



0.89161 

0.85745 

0.87258 

0.86727 

0.87185 

0, 85359 

0.83854 


HC MASS/wnPE 
NPX MASS/MOOF 


L E/MODE 
LB/ MODE 

0.01939 
0.0000 1 

0. 10815 

0.00058 

0. 00400 
0.0025.8 

0. 05125 
0. 06264 

0.05027 
0. 01330 

0.02847 . 
0.00015 

0.02040^ 
‘O'.ODODT . 


cn mass/mooe 


LB /MODE 

0.07634 

1.84389 

0.34295 

3.87596 

4. 12389 

0.46449 

0.07285 


HC MOne/STD.rYCLF 
Nnx MnOE/STO. CYCLE 

X ■ 

•i 

6. 379 
0 .004 

35,575 
0 .243 

1. 315 
1.076 

1 6.859 
26.100 

16.537 

5.543 

9.367 

0.063 

6.710 

- 0.003 


cn “nnE/STD.CYCLF 

% 

1.136 

27,439 

5.103 

57.678 

61,367 

6.912 

1.0B4 


HC FMISSTON PFR 

HP 

CYCLF a 

0.00176 

LB/HP CYCLE 

PEI 

CENT OF ALLOWABLE HC = 

9?, 74 



NDX EMISSION PEP 

HP 

CYCLE = 

0.00050 

LB/HP CYCLF 

PEPCFNT OF ALLDWABLF UDX= 

33.03 



CO emission per 

HP 

CYCLE = 

0.06750 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

160.72 




TABLE II Q. BASELIWE CYCLE BATA 

' W* " 




OflTE 


BASPLTNF FR> CHT 301)F IM CLIMB BEFHPE 

fngtnf tiMfr-G 25.000 nec. btoc 


PU*-' MUMPF=1 
•TI^'F tN MfiDF 


urrrs 


ENO [MF SPPFri PPM 

nos. HPFSePnWFP HP 

F/« oatIP MF4S. - 

F/A PATIO GALE. ~ - 

X niFr. !M F/A 

Ftn w IBS/HR 

rUFL FLrw LRS/HR 

VAPflP FLOW I.BS/HR 

BEL ATI VF "hum I PI TV » 
p,app»ftfr IM.HO. 

INn.AIR TE^*P, nEG.F~~ 

MAX. CHT D EG.F 

HC WET pPM 

“NPy WFT PPM 

cn W FT s 

cr? wFf 7 

r-? W^T r 

Hzn cnoPFcrinN _ — 

HC ”Ass/»'nnF lb/hdof 

_r ny «ass/MrrpE LP/wnnE 

CP MASS /"no? LP/VODF 

HC "rnr / S in ; c Vc £,' F ^ 

FTX ''PDF/STO.CYCLF X 
cn wnnr/sTo.cvcLF f 


509.02 

0.^7 504 

O.QPP^ 

0 . OR 95 
0.l5J0_ 

59.20 

■5:26' 

0 .0091 A 
1 .64 
29.22 

00.75" 
203. $l_ 

34229.59 

■5.6? 

_ 7. 5433_ 
5.5905 
4 . 6091 _ 

Olfiny'^O 

0.01932 
__ 0 . 00001 
0.0R415" 

0.35 5“ 
0. 004 
1.252 


J0451 .04_ 
i'6 '.57 
_ 7 R 31 _ 

6.7651 
_ 0. 8607_ 
0.07 301 

0.10fl09 
JD. 00056 
l".99l65' 

35 .^ 56 “ 

0.23 1 

29.638 


HC EHISSlHN PER HP CYCLE = 'd^OOl 04 LB/HP' CYcCT 


MPX EM|SSIO^ PER HP CYCLE 


0.00046 LD/HP CYCLE 


cn FMISSION PPP HP CYCLE “ 


0.06896 LB^HP CYCLE 


E’>IGfNE - LYCO M IMG 0-32 0-0 1 AD 


H.P,. 160 


H.C, RATIO 


TAKE OFF 


APPROACH 


271 0.47 
156. 40343 

0. 0850 
0.083‘3 
-Z. 0_1.5_ 

959.46 

b" 1 i 54" 

0. 16 007 

1 .74 

Z9,?2_ 

60.28 
403 .31. 

174 0. 92_ 

321.41 

b.if 156_ 

9. 3049 

,0.0704_ 

0. R6889 ' 

0.00471 

0.00282 

b. 34314' 

T7550’ 

' I.L74 

5,106 


2431.92 

120. 09872 

0^0 823 _ 

o.obTz 
rJ* 

73R 

60.76 ■ 
0. 1 1974 
1 .70 

29.22 

60. 38“ 
425. 79_ 

1 670.86 

■ 520.49“ 

5.6246 

9.6 783 
__ 0.0727 

b. 86600“ 

0. 05740 
_ 0.05793 
3. 01894 

iaii'afti" 

24.136 

56. 029 


‘ 2351.51 
63.90393 

0. 0 891 
0.0882 
=. 0 . 98 QL 

46 0. 4 ?_ 

41,03 
0. 06901 
1.56 
_ 29.22 

60. 56 
338.35. 

_Z061 , 70 
147. 4l" 

8.0294 

8.339B’ 

0.0758 

0^86777“ 

0.05437 
0.01259 
"■ 4 . 18468“ 

~T 7 '.‘ 983 ~ 

5.2 47 

62.272 


'PERCENT OF "ALLfiWAflL E 

fTcENT of ALLnHA“BTE“NOX“'r 


1206,72 

1.9 3909 

0 ^ 0989 _ 

0, 0980 
rP . 

92. PI 

9.18' 
0. 0 1396 
1.55 

2°. 22 

6 0.08 
_ 250,14. 

11127. 11 
14,08 
_ 9.7559_ 
7.1256 

0. 3759 

O". 8 7490' 

0.03061 
_0.00013 
0.53049 ' 

i 0 ^ 070 ' 

0 .055 

7TB94 

9 6'; 93 

307B5 


PERCENT OF ALLOWABLE CO, = 


164.19 


ITVCLE N0T~ 1926 


CELL-17 


DATE 


BASELINE FRf 25 BTDC* 59 DEG. 

F« ax REL 

HUMIDITY 


engine 

“TYeOflt'NG 

0-320-orSO 



ENGINE TIMING ■ 25 

.066 DEG. 

BtOC 

RATED 

H.P. 160. 

H.C. 

RAT ID 

155" 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB . 

APPROACH 

TAXI 

IDLE 


run number " 

TIME IN MODE 

MIN. 

1926 

1.00 

1927 

11.00 

1928 

0.30 

1929 
• 5.00 

1930 

6.00 

1931 

3.00 

1925 

l.OO 


ENGINE SPEED 

RPM 

606,39 

1199.16 

2706.93 

2438.70 

2352.95 

1209.18 

601.44 


CBS. HORSEPOWER 

HP 

0, 50996' 

0.74321 

154.38768 

120.92256 

64.53828 

1.40672 

0. 19218 


F/A RATIO MEAS. 
F/A RATIO CALC. 

— " - 

0.0931 

0.0938 

0.0924 

6.0932 

"0. 0859 
0.0819 

0. 0806 
0,0799 

0.0862 

0.0858 

0.0917 
0. 0932 

0.0976 
0. 0919 


% DIFF. IN F/A 

% 

0.731 

0.871 

-4.684 

-0.891 

-0,489 

1.663 

“5. 858 


AIR FLOW 
FUEL FLOW 

LBS/HR ■ 
LBS/HR 

52.95 
A. 93 

06,25 

8.15 

941.31 

80.88 

752.29 
60 .65 

466.47 

40.23 

■ ''86.12 
7.89 

50.66 

4.94 


VAPOR FLOW 
HUMIDITY GR H20/L6 

LBS/HR 
DRY AIR 

0.02329 

3.079 

0.03678 

2.917 

0.45735 

3.401 

0.36249 

3.373 

0.21133 
3. 171 

0.03909 

3.177 

■ 0.02139 
2.955 


DEW POINT OEG-F 

RELATIVE HUMIDITY % 

“7.259 

3.97 

-7.975 

3.81 

-5 .370 
4.75 

-5.275 

4.64 

-6.375 

4.24 

-6.365 

4.11 

“7.650 
4. 19 


BAROMETER 
INC, AIR TEMP. 

IN.HG. 

OEG.F 

29.17 

59.30 

29,17 
59. 27 

29.17 

57.45 

29.17 

58.23 

29.17 

58.92 

'29.17 

59,84 

29.16 
57. 13 

Oi 

MAX. CHT 

DEG.F 

277.30 

270,74 

42.4. 15 

,435,25 

350. 31 

282,36 

246.43 


HC WET 
NOX WET 

PPM 

PPM 

32975.77 

4.01 

8210.81 
20. 12 

1419.54 

361.40 

1372.54 

735.93 

1911.29 

192.26 

ff736.87 

22.11 

33746, 34 
4.76 


CO WET 
C02 WET 

% 

X 

8.1603 
6. 8082 

9.3801 
8. 1982 

6.5395 

10.4048 

5 . 7355 
10.6701 

7. 8709 
9.3245 

9. 2250 
8.2382 

B.0039 

6.9899 


02 WET 

H20 CORRECTION 

X 

3.1400 

0.878'f7 

0, 3105 
0.35559 

0. 0981 
0.06729 

0. 1225 
0.85315 

d. 143-7 
0,05481 

0.2874 

0.85254 

3 .4941 
0.90386 


HC HASS/MODE 

L B/MODE 

0.01691 

0. 07700 

0.00378 

0.04776 

0.05054 

0.02175 

0.01682 


NOX HASS/MODF 
CO MASS/MOOE 

16/ MODE 
LB/MOOE 

0,00001 

0.0B272 

0.00061 

1.73860 

0.00312 

0.34708 

0-00297 

3.94470 

0.01647 

4.11348 

0.00018 

0.45393 

o.ooool 

0.07885 


HC M0DE/5T0. CYCLE 

X 

5.564 

25.329 

1,244 

15.711 

16.625 

7.155 

5,533 


>iOX MOOE/STOi CYCLE 
CO MOOE/STO. CYCLE 

% 

X 

0.003 

1.231 

0.255 

25.872 

1.300 

5.165 

34.569 

58.701 

6.862 

61.212 

0,074 

6.755 

0.003 

1.173 


hC EMISSION PER HP 

CYCLE - 

0.00147 

L6/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

77.16 




- NOX EHISSION PER HP CYCLE = 0.00065 LB/HP CYCLE PERCENT OF ALLOWA B LE N0X= A3 . 07 

CO EMISSION PER HP CYCLE = 0.06T2S L8/HP CYCLE PERCENT OF ALLOWABLE CQ = 160.>11 


TABLE III BASELINE CYCLE BATA 



CYCLE MO. 1941 


CELU-17" 


'DATE 2/ZbniT' 


BASELINE FR, *25 BTDC, 59 ' DEGiF7'0« REL~ HUFTlDltV 

engine timing ■■ 25.000 OEGi BTDC RATED- H. Pi 160.‘ 


"E NG 1 Nr' - "L VCOM I NG — 0-3 20-D lAO" 
■ H.C. RATIO 2;i2S" 






“■ TAXI' 

. , 

• 





C HM MIIMBCD ’ 

Urf 1 1 0 

IDLE 

TAKE OFF 

CLIMB '• " 

APPROACH 

TAXI - 

IDLE 


_T IHE -IN MODE ’ 

MIN._ 

1941 

l.OO 

1942 

11.00 

1943 

0,30 

1944 

5.00 

1945 

6.00 

1947 " “ 
3.00 

" '1948 
1.08 


engine speed 

■~ OBS. HOP SEPOWER " 

F/A RATIO HEAS.*' 
F/A RATIO CALC. 

X DIFF. IN F/A 

AIR FLOW 
FUEL FLOW 

RPH 

HP 

599. 10 
0.65796 

1203.60 
“■ 0.09678 

2697.75 

"154,25876 

2428.80 

2350. 97 

1201.92 

614.22 


118.94084 

65,43564 

1.30B26 

0, 35544 


% 

0.0981 

0.0971 

-1.060 

0.0926 

0.0973_ 

0.0840 

0.0843 

0.083 8 
0.0025 

0,0869 

0.0884 

0.0948 ~ 
0. 0970 

~ 0.0952 

0, 0976 


4. 993 

0,455 

-1,554 

1.700 

2.354 "■ 

2,509 


L HR 
LBS/HR 

50.47 

4.95 

0 7.96 
8.15 

949, 68 
79.73 

747.90 

62.68 

470. 12" 
40.88 

65.02 " 
8.06 

52.42 

4. 99 


HUMIDITY GR H20/LB 
DEW POINT 

RELATIVE HUMIDITY 

LRS/HR 
DRY AIR 

0.00254 

0.352 

0.00456 

0.363 

0. 06610 
0.487 

0.03741 

0.350 

~^;o1856' 
0. 276 

0,00432 

0.355 

"0.08318 

0,424 


% 

-28. 757 
0.43 

-28 ,637 
0.46 

-27.557 
0. 66 

-28.707 ■ 
0.47 

-29.332' 

0.37 

-28.697 

0.45 

-20.117 

0.52 


IND.AIR TEMP. 

I N. HG. 
OEG.F 

29.04 
60. 82 

29.04 

60.32 

29,04 

58.67 

29.03 

58.71 

"29, 03" 
59,09- 

2 9.03 
60.19 

29,03 
60. 99 

Lo 



275.25 

270.06 

^'417. 4r 

430.77 

344.08" 

282.61 

250.69 


1 n c* ^ 

NOX WET 
rn uCT 

PPM 

PPM 

36023.57 

3.U 

8620.06 
17. 91 

1593.76 

350.76 

1533,85 

618.46 

^2030, 20' 
184.32 

8726, 87 ■" 
16.35 

~37107. 67 
0.74 


C02 WET 

? 

% 

8,3884 

5.9303 

9.5302 

6,9958 

6.6078 

8.8485 

6,0730 

9.2205 

"7.9046" 
8. 1062 

9.5037 
7. 1214 

8.2235 

6.7773 


WtT 

H2Q CORRECTION 

% 

3.3R33 
0.89610' 

0.2392 

0.85573 

0.0552 

0,86365 

0.0909 

0.87021 

'0,0780“ 
0. 86113 

0,2165 ■ ' 
0. 863 83 

3.4152 

0.68535 


HC mass/mode 

_LH/HOpE 

0.01791 

0.08063 

0,00425 

0.05368 

0,05423 

0.02168 

0.01898 


■ TUA 1 •PR \ ILJIJC 

CO MASS/MODE 

L of MOOb 
LB/MODE 

0.00001 

0.08244 

0.00054' 
1.76 172 

0.003 03 
0,34845 

0.07013 

4.20156 

0101595" 

4.17281 

0.00013 

0,46667 

O.OOOOO 

0.08312 


HCMOOE/STO. CYCLE 

% 

5,893 

26. 523 

1.399 

17.660 

17,837 

7.132 

6.242 


CO MODE/STD. CYCLE 

% 

% 

0 .002 
1.227 

0.226 

26,216 

1.263 

5.185 

• 29.219 ■ 

62.523 

6, 645 
62,095 

0.055 

6.944 

0.001 

1.237 


HC EMISSION PER HP 

CYCLE = 

0.00157 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

82 .69 


• 


NOX EMISSION PER HP CYCLE « 


0.00056 LB/HP CYCLE 


PERCENT OF ALLOWABLE NQX= 


37.41 


CO EMISSION PE R HP CYCLE “ 0.O694B LB/HP CYCLE 

= I NO DATA PRCs'ENT fOR RITg'T'SW* 


PERCENT OF ALLOWABLE CO » 


165.43 


TABLE Ilj. BASELINE CYCLE DATA 


rvCLE NO. 734 

CELL 

-17 

OATF 1/ 

8/75 






.TT'^IMG 

15 8TDC 




ENGINE 

- LYCHHIMG 

0-320-DIAD 



ENOINE TININR 15 

.000 OEG. 

BTDC 

RATFD 

H.P. 160. 

H.:. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CL IMP 

APPROACH 

TAXI 

IDLE 


PUN NUMPEP 


734 

735 

736 

737 

738 

739 

740 


TIMp tN MCipE 

■ MIN. 

1,00 

11.00 


5 .00 

6.00 

3.00 

l.OO 


FUGINE SPEED 
CBS. HOPSFPOWfiP 

PPM 

HP 

608. B2 
0.62263 

L205.34 

1.245P5 

2709.15 

139.73686 

2435.58 

119.75404 

2350.37 
65. 20992 

1196.76 
1.8 0639 

586.56 

0.82904 


F/A RATIO NFAS. 

•M- M _ 

0.0959 

0. 1 056 

0-0845 

0.0835 

0.0855 

0. 1052 

0.0068 


F/A RATIO CALC. 
?: niFF. IN F/A 

7 

0.0960 

0.179 

0.1048 

-0.746 

0. 0839 
-0.711 

0.0858 

2.750 

0-0858 

0.352 

0.1049 

-0.287 

0.0969 
0. 075 


AIR FLOW 

LRS/HR 

61. 56 

1 14.45 

965.08 

866-05 

5 1 1 . 49 

106,82 

56.65 


FUEL FLOW 
VAPOR FLOW 

LBS/ HR 
LBS/HR 

5.90 

0.01066 

12.08 
0 . 01 045 

81 . 57 
0.18691 

72.33 

0.16191 

43.72 

0.08561 

1 1.23 
0,01791 

5.49 

0-00954 


relative humidity 

PAPO«FTER 

y 

IN.HG. 

1.77. 

2<5.25 

1 . 76 
29 .25 

2.04 

29.25 

1 .99 
29.25 

1 .77 
29, 25 

1.76 

29.25 

1.77 

29.25 


IND.AIR TEMP, 
MAX, CHT 

DEG.F 

OFO.F 

59.85 

260.29 

59.84 

285.31 

59.64 
420. 71 

59.92 

427.56 

’60.01 

350.67 

■ 60.10 
303.18 

60.08 

249.58 


HC WFT 

PPM 

21398.11 

13274.31 

1371 .64 

1476.35 

1.581 .36 

12220.21 

27358.97 

04 

WT 

HOX WFT 
Cn WET 

PPM 

2 

0,98 
8 .8542 

4.81 

U-0714 

137.99 
6- 4382 

254.99 

6.9955 

84.90 
7. 0035 

2,82 
10. 9930 

0.62 

8.5497 


CC2 WET 
n? WET 

% 

y 

6.-397S 

1.9283 

6.2157 
0. 3686 

8.9607 
0- 0040 

8.5419 
0.001 8 

8.5789 

0.0135 

6. 3499 
0. 1334 

6. 3253 
2.3212 


H2P CORRECTION 

“ - - 

0.B8345 

0.88122 

0.86727 

0. 85637 

0. 864-73 

0,87799 

0,8359; 



HC MASS/MODE 


LD/MHOE 


0. 01288 


0.16888 


0.00373 


0.05978 


0.04571 


0.03952 


0.01521 


n 

NOX 

mass/mode 

LR/MDOE 

0.00000 

0.00020 

0.00121 

0.03345 

0.00795 

0.00003 

0.00000 


37 

•M 

cn 

MASS/MnnE 

LB/MOOE 

0.10534 

2.78383 

0.34578 

5.598L7 

4.00103 

0.70265 

0.09393 



HC 

MOnE/STO. CYCLE 

cv 

4.237 

- 55. 552 

1,226 

19.664 

15.036 

13 .000 

5.003 



NDX 

MODE/STD. CYCLE 

4! 

0.001 

0.083 

0. 506 

13. 936 

3.3 13 

0 .012 

0.000 



CO 

MOoe/STD. CYCLE 

% 

1.568 

41.426 

5.146 

83.306 

59.539 

10,456 

1.398 

nmc 

4> 

M 

HC 

EMISSION PER HP 

CYCLE = 

0.00216 

LR/HP CYCLE 

PFPCFNT OF allowable HC = 

113 .72 

• 



MOX 

EMISSION PER HP 

CYCLE = 

0.00027 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NDX= 

17.85 
















CO 

EMISSION PER HP 

CYCLE = 

0.08519 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CD = 

. 202.84 


is 


TABLE IIIcL. IGNITION TIMING. 15° BTDC 


as 


C tHi 





CYCLF r‘C. 74? 


Cm-17 


nATE 


1/ B/75 


Tlf'lNR 15 PTDC 




ENGINE 

-LYCOMING 

0-320-niAn 



FNC.TNF TIN!INr7 1?. 000 OEG. 

BTDC 

RATFD 

M.P. 160. 

H.C. 

RATIO 2. 

125 



UNITS 

■ IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLF 


PUN NU'^'PER 

7A? 

743 

744 

745 

746 

74 7 

74 8 


TIME IN ‘^noe MIN. 

1,00 

11. OC 

0,30 

5.00 

6.00 

3.00 

l.OO 


ENGINE SPEED RPM 

TBS. HpoSFPf'WFR HP 

590 .76 
0,57265 

1202.22 

1.4574? 

2710,11 2429,64 

141.53168 118.17441 

2353.58 

64.35333 

120 2.22 
1.67078 

605.74 
0. 15597 


F/ A RATIO MFAS. - _ - 

0.096S 

n. 1059 

0. 0846 

0.0847 

0.0864 

0-1019 

0.1007 


F/A RATIO CAIC. 

% DIFF. IN F/A 

0.096L 
-0. 351 

0.1054 

-0.471 

0.0840 

-0.650 

0.0857 

1.809 

0. 0858 
-0.72? 

0. 1041 
2 .209 

0.0954 
-4. 79? 


AFP FLOH LBS/ HR 

60.67 

114.30 

963.16 

860, 33 

504.69 

106-35 

59 .65 


FUEL FLOW LBS/HR 

VAPOR FLOW LRS/HR 

5.P5 

0,010A5 

12,11 

0.07O:>n 

81.46 

0.18485 

72.44 

0.1670? 

43.62 
0 .08336 

1 0,83 
0.01760 



PFLATI V6 HIIMI DITY ?. 

BARP’^FTFR IM.HG. 

I. BO 
29.25 

1.04 
79 .75 

2. 03 
29.25 

2. 00 
29.76 

1.74 

79.76 

1.74 
7 9.76 



IMO.AIR TEMP. DFG.F 

MAX. CHT OFG.F 

59.99 

223.65 

59,92 

270,42 

59. 04 
431.93 

60.00 
431. 18 

6D.ll 
350. 07 

60.13 
31 8.47 

60.02 

779.19 


HC WET PPM 

mm 

13886,38 

1317.23 

1 455.57 

1540. 15 

17197-71 

741 77.39 

W 

I'OX WET PPM 

CO WFT r 

1.04 

8.5776 

5.31 
10.998 3 

1 16. 77 
6.5148 

272. 33 
6.9955 

84.01 

7.1169 

4.69 
1 0. 7873 

1.31 
8. 6637 


CC2 WFT -s 

02 WET r. 

6.43B5 

2.0B29 

6. 1867 
0.3164 

8.3739 

0.0401 

8.5792 

0.0056 

0.5638 
0. 0556 

6,3438 
0. 1988 

6.4763 

7.7744 


H?0 CORPECTION 

0.88598 

0.88084 

0.86761 

0.85945 

0.86840 

0.86976 

0.90193 


HC MASS/'TOE LP/unof 

Arnx *^Ass/"noE L8/‘'noE 

0.01441 

O.OCOOO 

0.1 7664- 
0,00022 

0.00357 

0.00103 

0.05869 
Sf OJ.55 8 

0.04408 
0. 00779 

0.03884 
0.0 0005 

0.01429 . 

0. 00000 


fO MASS/«DDE LP/'AQDE 

0. 10080 

2.76501 

0.34926 

5.57536 

4.02616 

0.67899 

0.10138 


HC MODE/STD. CYCLE ^ 

Npx Mfinc/STO. CYCLE X 

4.739 

0.001 

58.104 
0.09 1 

1.175 

0.428 

19. 307 
14. 873 

14. 501 
3.746- 

12 .778 
0.07 0 

■4,699 
0. 001 


cn MODE/STD. CYCLE !K 

1. 500 

41.146 

5.197 

02,967 

59.913 

10 .104 

1.509 


HC FWISSIOM PER HP CYCLE = 

0.00219 


PERCENT 

HE ALLOWABLE HC = 

115.30 



MOX EMISSION PER HP CYCLE = 

0.00026 

lb/hp cycle 

PERCENT 

OF ALLOWABLE NOX= 

16.61 



cn EMISSION PER HP CYCLE = 

0.08498 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

' 202 .34 



• • • , - . II — . ... ■ ■! 


TABLE Illb. IGNITION TIMING, 15° BTDG 

















_ 









CYCLE NO. 816 

CELL-17 

OATS 1/12/75 







. ’ TIMING 15 BTDC 

CHT300 



ENGINE 

- LYCOMING 

0-32O-DIAD 




ENGINE TIMING 15. 000 _ DEG 

i BTDF 

R A T FO 

H.P. 160. 

H.C. 

RATIO 2.125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



RUM mumper 


816 

817„ 

818 

• 819 

8 20 

821 

822 



TIME IN MODE 

M IM . 

1.00 

11.00 

0. 30; 

5,00 

6.00 

3.00 

3.00 



ENGINE S>EEO 
PRS. Hr’RSEPOWER 

RPM 

HP 

595. 3B 
0.4B525 

1200.66 

1.27698 

2707.53 2430.69 

136.49146 119.40184 

2357.27 

66.03980 

I210.A4 
1*15835 

585.96 

. 

l« 

F/A RATin MEAS. 

^ _ 

O.OB92 

0.1003 

0.0340 

0.0846 

0. 0853 

0. 1036 

0,0900 


n 

F/A RATIO CALC.-' 
9! DIFF. IN F/A 


0.0882 

-1.0S8 

0.1014 

1.015 

0.0849 
1. 068 

0 .0685 
4. 553 

0.0866 

1.513 

b, 1059 
2 .174 

0.0923 
2. 527 


1* 

ao 

Al» FLOW 

LPS/HR 

64.51 

115.18 

964. 19 

875.15 

513.12 

105.92 

59.76 


9l 

n 

FUEL FLOW 
VAPflR FLOW 

LBS/HR 
L RS / HR 

5.75 

0.01826 

11.56 

0.03246 

81 .00 
0, 30736 

74.04 

,0.28024 

43.77' 
„,0. 14730 

10.98 

0.03120 

5.38 
0.01 83? 


33 

RELATIVE HUMiriiTY 
. PAR O'* E ter 

X 

IM.HG. 

2.89 
29.22 

2.95 

29,22 

3.39 

29.22 

3.41 
.. 29.22 

3,01 

29.22 

3.06 

29.22 

3.13 

29,?1 


» 

M 

INfl.AlR TEMP. 
MAX. CHT 

OEG.F 

DEG.F 

63.01 

266.56 

62.23 

284.01 

60.26 

417.90 

60.21 

417.33 

60.71 

301,51 

61.62 
. ^01.14 

62 .43 ' 
2?9. 76 


3r 

aa 

HC WET 

PPM 

20743.06 

11877. 18 

1223. 92 

1588.66 

1600.36 

11745,16 

25446 .‘57 

•-i 

» 

y> 

NOX WFT 

cn WET 

PPM 

X 

8.81 

7.9754 

13.55 

10.2811 

221.13 

6.2376 

246.06 

7.1857 

116.01 

6.6731 

8.27 

10-4742 

4.32 

7.7028 


31 

»1 

C02 WET 
02 WET 

% 

X 

5.1702 

3.6788 

5. 2 467 
1.2253 

7. 8476 
0.0847 

7.2860 

0.0733 

7. 5667 
0.0966 

5.5939 
0. 2950 

5.3356 


a 

X 

H20 CORPECTICIM 


0.90691 

0. 89089 

0.87462 

0.86485 

0.87417 

0.86158 

0.89324 


>1 

HC NASS/MODE 
NOX MASS/wpOE 

L B/ MODE 
_LB/M0DE 

0.01278 
0-00002 

0-14945 

0,00055 

0.00332 

0.00194 

0. 06527 
0,03275 

0- 04638 
C. 01089 

0.03748 

0.00009 

0.04370 
0. 00002 


JJ 

cn mass/mooe' 

lb/'ho6e 

0.09709 

2.55678 

0.33409 

5. 83 514 

3,82240 

0.66062 

0.26 142 


» 

HC MODF/STD, CYCLE 
MOX MOnE/STD, CYCLE 

X 

X 

4.203 
0. 007 

49. 160 
0.230 

1.091 

0.809 

21. 471 
13,647 

15.257 

4.538 

12.329 

0-036 

14.374 
0. 010 


41 

i; 

CO MODE/STli. CYCLE 

X 

1.445 

38.047 

4. 972 

86. 832 

56.881 

9.831 

3.890 



HC EMISSION per HP 

CYCLE = 

0.00224 

L8/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

1 17. 88 

’ 


*» 

NOX EMISSION PER HP 

CYCLE = 

0.00029 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

19.28 



n 

M 

CO emission per HP 

CYCLE = 

0.084BO 

LB/ HP CYCLE 

PERCENT 

OF ALLOWABLE CO * 

-- 201.90 




n 

II 


TABLE IIIc, IGNITION TIMING, 15° BTDC 


CYCLE N!0. B94 

CELL 

-17 

PATE 1/14/75 





~ 

• 15 RTf)C 



■ 

fngimf 

- 1 v*.nMrnG 

p-vn-PTAn 



.ENGIK’E TlHi^r, . 15* OO0._.DEG.„ 8, TOC 

BATED^R.P.. .160. 

H-C. RATin 

! 25 




units 

IDLE. 

TAX I 

-TJVK.E. .OFF 

n iMR 

A PPRIATH 

TAVl 

T ni ^ 


RUN-MUtiaEB 


-894. 


R97 


AQQ 

90 1 

007 


TIME IN MODE 

MIN, 

l.OO 

11.00 

0. 30 

5.00 

5.00 

3.00 

1 .00 


ENGINE SPEED 
PBS, horsepphfr 

RPM 

HP 

608.94 

__Q.6L2LL0. 

1205.04 
L. 09D7.4 

2698.17 

_132..6S32A 

2428.06 

116.16975 

2358.05 

65-56764 

1211*16 

' 596.80 

0-4A ’RO 


P/A. RATIO NFftS. 

^ ^ 

Q..0aB2- 

CL.102-4 

-JD-0845 

0. flfl41 

0- 0847 

n. 1 ooft ' 

0-ftC)04 


E/A RATIO CALC. 
.. ? PTF^_1.V . F/A 

% ■ 

0. 092 1 
.4.. 423. 

0.1036 

1.226 

0.0835 
-1. L54l.^ 

0.0855 
1. 703 

0.0850 
0.322 

0* 1043 
3 .604 

0.0930 
7 . 944 


AIP FLOW 

I.BS/HR 

.66.15 

116.22 

963.71 

856- 38 

51 ] - FR 

n R- 1 A 



FUEL FLCW 

VAPPR Ftnw 

LSS/HR 
LRs/hr 

5.01 

__0UD1.9SA- 

11,90 

0.-Q3312 

81.39 

.0.30966 

72 .00 
—D...27214 

43984 
n. 1 

11.91 
O- n *^41 a 

i*i 5.78 

' 0 . m 004 


RFl ATI VF HUMIDITY 
PAM‘'E_TER 

* 

.IM.HG. 

2.96 

29.3.0, 

2.94 

pq.in 

3.33 
29.30 

3.28 
29 .30 

2.99 

79.30 

7.97 

3 . 0 s 

9 0 ^0 


IMO.AIR TEMP. 
MAX. CHT 

DEG.F 

.^DEG.F 

62.16 
2 59..9S 

61.87 

280.28. 

60.80 
. 406.70 

61.09 
. a 1 

61.40 
348 . 61 

62.21 

90R-,79 

S?.9l 

747-04 


HC_WET 

E£M 

.21810.16. 

12914.28 

1346. 83. 

1 4H4. 54 

LA 84.85 

1 ?41 F-7T 

25178-48 

(ss 

CO 

NOX WET 
CQ-yEJ 

PPM 

« 

3.28 

.8.5383- 

8 .39 
10.3707 

148.47 

6.2803 

293.96 

7-fl3fin 

96.33 

11.12 
if), 9454 

7.66 

R. ■^P'^7 


CD2 HFT 
. 02 W<=T 

T 

S 

5. 9524 
2.8653 

6. 1773 
(1-495 1 

9. 1339 
.. Q«0l3a 

8,6736’ 

8.7629 

0.037Q 

6.1703 
0. 35*'6 

^.04^5 

7 041 7 


H?0 CORFECTinN 

- - - 

0. 87448 

0.8751 0 

0. 8671 1 

0.85835 

0.86333 

0.86676 

0.37025 


HC MASS/MODE 
— >jax Mftss/fjinnE 

LB/ MODE 
-LB /MODE 

0.01414 

0.00001 

0.16510 

Q.00035. 

0.00365 

-0.00131 

0* 05636 

0.04331 

n.fanoiri 

0.0437a 
n 0001 ^ 

0*01544 

n 00007 


CP MASS/HODE 

lb/mdoe 

0. 10944 

2.74677 

0.34213 

5-57601 

3.94698 

0.76235 

0.ni62 


HC modp/std.cyclf 
— [ imx_»nDE/..^Tn.r.vr.t f 

X 

S 

4.653 
Q.QQ3. 

54.310 
0.145 

1.202 
n- 544 

18.539 

14. 247 
^ . yoTL 

14.402 

0 .nA‘31 

5.078 
n ofiA. 


CO wnDE/STD.CYClF 

X 

1.629 

40.675 

5, 091 

82. 976 

58.735 

11 .352 

1.512 


HC FHISSION PER HP 

CYCLE = 

0.00214 

lb/HP cycle 

PERCENT DF ALLOWABLE HC = 

112.43 



NOX EMISSION PER HP 

CYCLE a 

0.00031 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

20.47 




cn ewissio*} mp cycif = 0.08491 lb/hp cvcif percent cf allowable co = 202,1? 



cycle ^o. 90*; 

CELL 

-ir 

DATE 1/15/75 






1 

> TIMIMO 20 Bine 




ENGINE 

- LYCOMING 

0-32O-OIA0 



. ENGINE TIMING 20.000 DEG. 

RTOC 

RATFD 

H.P. 160. 

H.C, 

RATIO 2. 

125 



1 

UNITS. 

fPl.F 

TAXI 

TAKE DEE 

CLIMB 

APPROACH 

TAXI 

IDLE 


- PUN NUMBER 


905 

906 

907 

900 - 

909 

OlO 

911 


T IMF !M MODE 

HIN. 

l.OO 

n.oo 

0.30 

5,00 

6.00 

3,00 

1. 00 


> PNG IMF ^PFFD 

BPM 

5BA.IA 

U97.30 

2708.01 

2434.00 

2359. 19 

1207.92 

613.68 


• DBS. HnpSFPnwFR 

HP 

0.759BA 


149.73727 . 120.84033 

66.31520 

1.78547 

0. 52929 


F//1 PATln MFAS, 


O.OOAO 

0. 1032 

0,0851 

0.0824 

0.0881 

0.0992 

0.0943 


f/a ratio calc. 


0.090A 

0.1015 

0.0827 

0.0814 

0, 0850 

0* 0993 

0.0091 


*.n!FF. IN F/A 

*/ 

-2. 507 

-1 .607 

-2.754 

-1.274 

-2.592 

0.114 

1-5. 486 y 


Alt’ <=Lnv 

LPS/HR 

62.07 

110.13 

950.37 

786.85 

409. 4Q 

93.97 , 

60.71 


FUEL FLOW 

LBS/HR 

5.77 

11.37 

80.85 

64.84 

43. 12 

9.32 

5.72 


VAPnn FLOW 

IBS/HR 

Q.oano 

0. 05176 

0.41 896. 

0.30359 

0,16556 

0.02914 

0.01778 


PFLATIVF HUMIDITY 

V 

5. OB 

4.75 

4.53 

4.01 

3. 40 

3.17 

2.99 


RAPDMFTFR 

I AI.HG. 

29.32 

29.32 

29.32 

29.32 

29. 31 

29.31 

29.'31 


inn. AIR TEMP. 

DEG.F 

61. P2 

61. 50 

60.5 8 

60.75 

61.11 

61 .91 

62,33 


MAX. CHT 

.. OEG.E 

210.49 

233.68 

399.98 

411.06 

525. *>1 

31 4.00 

222.35 


HC WF T 

PPM 

276"0. 73 

L3603 ,35' 

148.2 .75 

1426.44 

1739.47 

9738.97 

28271. 81 io 


^ NOX WET 

PP*1 

B.76 

14.20 

280.03 

674.63 

164.97 

15.60 

5.95 


CO WFT ' 

? 

B .2154 

10.7535 

6.3615 

5.0480 

7,4200 

10. 270'’ 

8.1512 


cn^ VIFT 

qr 

6.0231 

6.4156 

9.3906 

9 .619^ 

0.7992 

6,0951 

5.9939 


n? WFT 

<9 

3.6603 

0.7679 

0. 1145 

0. 1 196 

0.1269 

0.2040 

4.0386 


H20 COPPeCTIDN 

— ~ 

0.900S7 

0.BR27O 

0.87073 

0.06657 

0.07140 

0. 07169 

0. 91320 


HC MASS/MnDE 

LB /MODE 

0. D1664 

0. 16528 

0,00390 

0.05226 

0.04859 

0.02716 

0.01669 


NOX MASS/M*^nF 

LP/MPPE 

0,00002 

0,00056 

0,00243 

0, 08008 

0, 01493 

0.'OQ014 

0,00001 


CP MASS/“nDF 

LP/MODE 

0, 09757 

2 ,58948 

0,33721 

4.23482 

4.10114 

0.56617 

0.09513 


HC nnnF/STD,rYCLE 

q» 

5.47A 

54, 360 

I. 308 

17. 192 

15.904 

8.936 

5,491 


, NDX HnnF/STP.,CYCLF 


0,007 

3,233 

l.0J4_ 

33.365 

__ _ 6,2 ’1. . 

0.059 

0.005 


CCI HOOF /STD, CYCLE 


I.A62 

38, 534 

5.010 

63,010 

61.029 

8.425 



HC FMISSION PEP HP 

CVCLF =» 

0,00207 

U0/HP 3Yr.LF 

PERCENT 

OF ALLOWABLE HC -« 

10 8.75 



• 








«Tl O 


■ NDX EMISSION PER HP 

cycle * 

0.00061 

LB/HP CYCLE 

PERCENT 

OF allowable nox» 

40,90 



Cn EMISSION PER HP 

CYCLE 

0,07513 

UR/HP CYCLE 

PERCENT 

OF ALLOWABLE CO • , 

178.89 






• 









TABLE IVc^, 

IGNITION TIMIHG, 20° BTDC 


pg — 








-CYCLE CCLL-17^ 


date t/15/75 


TIMING 20 BTDC 


_FNG.INE - I.YCnMING 0-32 0-OIAO 


■ ENGINE TIMING 20*_000 .BJDC AT EQ Ji.P, _ IfrOj, H. C. R ATIO 2, 125 

' „yNITS._ __ IDLE TAXI TAKEnFF CLIMB APPROACH TAXI IDLE 

" PUN NUMPER , <?12 <P13 014 915 917 \lP 920 

” IN MODE MIN. 1,00 ll.OO " 6.30 " 5.00 s'^OO ' 3.66 TVoID 

' . . . . \ 

ENGINE SPEED RPM BIft.86 1204.02 " 2703.69 2432~^52' 235T.77 1?66^78'" 589.32 

" fIBS. Hr>PSEPDMEP HP 0.. 52689 1.'^1638 147.49088 1_^0. 15056 66.36600 1_. 1 7736 2*98368 


F/A BATin MEAS. 
F/A ratio calc.' 
T DIFF. IN F/A 


--- 0.0960 0. 0972 

0.0938 6.0977' 

-2.315 0.486 


0. 085 5 0. 0824 

0 .0834 0’.0817 

r2.4P3 -0.76B 


0.0074 0. 1043 0.0932 

0.0859 0^ i006 O.OB05' 


-1.695 


-3 .601 


(-5.038 


MR FLnw 

IBS/HP 

57.15 

97.76 

950.29 

796.69 

488. 01 

103.97 

51 .2'8 


FUFl FLOW 

15 5/HR 

5.49 ■ 

9.50 

81.28 

65.63 

42.65 

10.85 

5. 71 


VAPOR FLOW 

LPS/HR 

0.01567 

0,0261 3 

0. 27408 

0.21743 

0.UB51 

0.02400 

0.01417 


PFLATIVF HUMinTty 


2,81 

2-75 

?.75 

2.86 

2. 50 

2,37 

2.36 


RArHMFTFR 

IM.MC., 

29.30 

, 29.30 

29.50 

29,29 

29 .28 

29,29 

29. 28 


IND.AIR temp. 

DEG.F 

62.23 

62.04 

62. 43 

60.89 

61.32 

62.47 

53.31 


MAX, CHT 

«. DEG.F 

323.66 

288.44 

• 428,04 

421.57 

339.62 

719.64 

178.50 


.. HC WFT 

PPM 

292P6.90 

9884,98 

..14U.A4 

1403 .04 

1719.67 

12684,26 

28841,85 

4S 

O 

NDX WET 

PPM 

5.B? 

16.16 

210.20 

591. 06 

147. 97 

9.39 ■ 

3.24 


cn WFT 

% 

8,7198 

lO.lOl? 

6 .5459 

5.959? 

7.4426 

10. 5424 

7.8610 


m2 wet 

X 

5. 8379 

6.7762 

9,?3H6 

9.5089 

0.6758 

6,7327 

6.1045 


„ ^ ' 2 Wt T 

7 

3.4897 

0.6315 

0.08 43 ,^ 

0.1094 

0. 1571 

0. 5484 

4.0479 


H2n Ion 


0.9005 5 

0,87253 

0.87059 

0,86428 

0.86931 

0.0 8694 

0.91 136 


HC masS/MODF 

LP/MODE 

0.01638 

0. 10444 

0.00379 

0.05204 

0.04777 

OtO390? 

0.01712 


NPX MAS.S/MnnE 

lp/hode. 

O.OOOOl 

0.00055 

0.00183 

0.07102 

0.01332 

0. 0 0010 

0. 00001 


CO MASS/MODE 

LP/HODF 

0.09637 

2. 109? 5 

0,34752 

4.36849 

4.08591 

0.65417 

0.09224 


HC MflDP/STD, CYCLF 

X 

5.387 

34.354 

1.247 

17. 118 

15. 713 

13.100 

5.632 


NOX MPDF/STD. CYCLF. 


0.004 

0.230 

0.762 

_ „29,592 

5.548 

0.040 

0.003 


CO HnOE/STD. CYCLE 


1.434 

31.388 

5. 171 

65,007 

60.802 

9 .735 

1.373 



HC EMISSION PER HP CYCLF = 0 ,0ni76“rB7HP’'CYrL E ^PFRCENT 6 f” AL’LDWABL E”HC"^ 92.’^' 

NOX EMISSION PER HP CYCLE = 0,00054 LR/HP CYCLE PERCENT 'nF~AlLdwAflL’E~N6x^ """36TT8’ 

Coi f'mISSION per HP. cycle = 0.07346 L&/HP CYCLE PF^ENT OP ALLOWABLE CO = 174 .91 


TABLE IVb, IGNITION TIMING, 20° BTDC 


1 

CYae Mn. 921 

CELL 

-17 

DATE 1/15/75 








TIMING 20 nrnc 




ENGINE 

- LYCOMING 

0-32C-OIAO 




FNGIME TIMIVG 

20.000 DEG. 

PTnc 

RATFD 

H.P. 160. 

H.C. 

RATIO 2. 

125 





UNITS 

inLF 

TAX T 

TAKE OFF 

CL IMR 

APPROACH 

TAXI 

IDLE 



RUN NU^IPFR 


F?1 

922 

923 

974 

925 

976 

930 



timf in MPPE 

MIM, 

1.00 

U.OQ 

0, 30 

5.00 

6.00 

?.oo' 

l.OO ■ 


" 

FNRIMR SPFEP 

PPM 

59^.9^ 

1198,86 

2706,63 

24PR.50 

2396.61 


500,42 

. 


nPS. HnpfiEPnwEfl 

HP 

Q.37in7 

2. 2A260 

_149.893?2 llRi670fl? 

66.00864 

.2.0^100. 

0.lB68fl 



_ F/A PATin MFAS. 



O.Oof ? 

0.0995 

0.0866 

0.0807 

0, 0854 

0. 0953 

0,0900 



F/A RATin CALC. 

- _ - 

0.0«15 

0,098? 

0.0829 

0.0814 

0.0860 

0.09B4* 

‘ 0,0909 



? niFF. TN F/A 

T 

-0.P16 

-1.377 

-4.199 

0.975 

0,710 

3.263 

1.037 



AfR FLOW 

LBS/HP 

59.57 

95.88 

941.30 

798.09 

491.57 

95.35 

67.24 



FU<=L FLHW 

L PS/HR 

5. A9 

9. 5A 

81.49 

64.3 7 

41.98 

9.09 

5.60 



VAPOO flhW ■ 

LPS/HB 

o,on?3 

0.02187 

0.24619 

Q. 19358 

0. 109 15 

0.02077 

0.01803 


n 

PFt ATI VF HUMIDITY « 

2.26 

7 .79 

2 .66 

2 .57 

2.31 

2.25 

2,92 


* 

PAPlMFTFB - 

IN.HG. 

29. 28 

29, ?R 

79.78 

29. 2S 

29,27 

29.27 

29. U 



rN'p.AjR temp. 

OEG.F 

62.92 

6 2.60 

60.89 

60, 92 

61,42 

62,71 

53.27 



MAX. CHT 

. DEG.F 

256. 'f'T 

267.81 

406.92 

422.27 

337.61 

285.97 

239, 89 


1 

hc wft 

PPM 

29256.91 

10341.03 

1370. 94 

1358,13 

1674.07 

9425.93 

29B51 .95 

t-* 

■ 

MPX wft 

PPM 

3.29 

13.89 

232.95 

584.46 

165.21 

16. 03 

5. 15 



cn WET 

ff 

R. 2299 

10.7039 

6.4366 

5.7973 

7.2943 

10.0173 

7,8078 


\ 

m2 WFT 

%" 

5.P29? 

6.8080 

9, .3952 

9.522Q 

8.6453 

6, 0128 

5.5422 



n? WET 

% 

3.7675 

0.6000 

0.083? 

0.0928 

0,0761 

0. 3880 

3. 9086 



H2n rnRpFCTinN 

- ~ - 

0, 89686 

0. 87879 

0. 87622 

0.85826 

0. 86112 

0.86216 

0,89515 



HC MASS/MPRE 

L6/MnnE 

O.OURl 

0. 10802 

0,00366 

0.05013 

0. 04649 

Q.02631 

0.01779 

*■ 


I'nx MASS/MOOE 

LG/MOOE 

0.00001 

0.00047 

. 0,00202 

0.06989 

0.01486 

0.00015 

O.OOOOl 



rn MASS/MrpF 

LP/MPDE 

0.00359 

2.10653 

0. 33977 

4. 22962 

4.00405 

0,55273 

0.09199 



HC «nne/ STD. CYCLE “x 

5.530 

35.531 

1.204 

16.492 

15. 294 

8.656 

5.853 


- 

A-nX MnOF/STD. CYCLE X 

. 0. 003. 

...0,196 

0.840 

,2,9 .,122 

6,194 

0.060 

0.004 


*• 

cn MOnE/STD.CYCLF t 

1.392 

31,347 

5. 056 

62.941 

59,584 

B.225 • 

1.369 



FIC EMISSrnM PEP 

HP cycle >= 

0.00168 

LO/HP CYCLE 

PERCENT 

OF ALLOWABLE HC 

08,56 



u 

NOX EMISSION PER 

HP' CYCLE = 

0.00055 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX* 

36.42 



<r 

«♦ 

CO EMISSION PER 

HP CYCLE = 

0.07136 

LB/ HP CYCLE 

PERCENT 

OF ALLOWABLE CO * 

169.91 • 




TABLE IV c IGNITION TIMING, 20° BTDC 


CYriE NO. nns 


CELL-17 


■D&TE 


L/23/.76 


« 

R^'iPl TME FR 30 

RTDC 




ENG INF 

- LY'CnMING 

0-320-DIAD 



> 

EWINF TIMING 30.000 OFG. 

8TPC 

. RATED 

H.P.' 160. 

‘ H.C. 

ratio 2. 

125 



1 


UNI TS 

IPLF 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDUF 


«i 

PUV NUMBFR 


1105 

1 ISO 

llPl 

1 182 

1183 

1186 

1101 


1} 

time IM MOOF 

MIN. 

1 .00 

1 1 .00 

0.30 

5.00 

6.00 

3.00 

1.00 



E^OIMF SPEFO 
PP5. HCRSFPnWEP- 

RPW 

HP 

600.96 
0 .38076 

1201.44 

0.37019 

270A.47 

157.07390 

2429.40 

119.19603 

2348.81 
64. 70592 

1200.78 

1.22526 

601.74 

0.42010 


II 

^^a^•IF^Lr PRESS. 

IN.HG. 

0.00 

0.00 

0,00 

« 

0.00 

0.00 

0.00 

0.00 


•• 

F/A PflTICl MFAS. 
F/A RATIO CALC. 

— - — 

0.0868 

0.0900 

0. 0933 
0.0962 

0.0031 

0.0842 

0.08L1 

0,0822 

0.0894 

0.0099 

0.0941 
0. 0951 

0.0908 

0.0869 



X CIPF. IN F/A 

ff 

3.639 

3.118 

1 .325 

1,473 

0.561 

1 .135 

-4.204 


97 

AtF plow 

Ft;t| rinw 

LES/HR 
1 RS/HR 

61 .37 
5.37 

87.66 
8. 18 

961.41 

79.88 

742,12 

60.15 

457.62 
40. 89 

8 1.77 
7.69 

54.13 

4.92 


3* 

VA‘’f)R FLOW 
HM'iiniTV GR H20/I B 

LPS/HR 
DRY AIR 

0.01510 

0.000 

0.03442 

0.000 

0.42050 

0.000 

0.29742 

0.000 

0.16836 
0, POO 

0.03131 
0 .000 

0.00993 

0.000 


3* 

PEW POINT 
PFLATIVF HUMIDITY 

DEG.F 

0.000 

2.47 

o.odn 

3,93 

0.000 

4.43 

0.000 

4.03 

0.000 

3.68 

0.000 

3.67 

0. OOO 
1.02 


2« 

■ OA'='n'’FTFR 

I MO. A IP PRFSS. 

TM.HG. 

IH.HG. 

28.74 

0.00 

29.12 

0.00 

29.11 

0.00 

29,11 

0,00 

29. 11 
0. 00 

29.11 

0.00 

29.22 

0.00 


Jo 

tao.aip temp, 

NAx. CHT 

OEG.F 

PFG.F 

62.39 

281.19 

64.99 

252.11 

62.02 

427.95 

62,13 

437.48 

62.59 

346.92 

64,90 
273,61 . 

62.38 

281.49 


» 

HC WFT 

pOM 

41030.07 

7911,79 

1459.14 

1405.44 

2025.10 

7728.77 

38985.86 

r> 

>1 

NCX WET 

r.n w=T 

ppi* 

V 

3.11 

7.6336 

23.65 

9.4901 

426.36 

6.6647 

699,63 

6.0410 

207.47 

8.5243 

22.38 
9. 2800 

2.92 
7. 3 878 


M 

c.rz WFT 
r? WFT 

% 

»7 

4.4992 

5.8320 

7.1011 

0.2832 

8.741 5 
0.1359 

9.0401 

0.1733 

7.7920 

0.1013 

7. 20P4 
■ 0. 3400 

5.1182 

5.8225 



H2P CnRPFCTIOM 


0.89991 

0.86081 

0.06083 

0.06045 

0. 86595 

0,86765 

0.92276 


40 

HC MASS/MnOF 
Hnx f-'ASF/Mnr>F 

LP/ MOPE 
LP/MOPF 

0,02403 
0. 000006 

0.07395 

0.030716 

0.00393 

0.003720 

0. 04832 
0.077926 

0.05313 

0.017635 

0.01843 

0.000173 

0.02027 

0.000005 


»J 

rn MAss/f^noE 

LP/NOnE 

0.06838 

1.75318 

0.35475 

4.10501 

4.42042 

0.43729 

0.07593 


U 

HC MnoF/STO. CYCLE 
l^ox Mr«r)F/sTn.rYf LF 

r 

7.906 

0.002 

24.326 

0.298 

1. 293 
1.550 

15.895 

32.469 

17,478 

7.348 

6.062 

0.072 

6.65 9 
0.002 



CD wnnF./STn, CYCLE 

% 

. 1.315 

26.0R9 

5.279 

61.086 

65.780 

6,507 

1.130 


«a 

HC EHTSSICN PFR HP 

CYCLF = 

0.00151 

LD/HP CYCLF 

PERCFNT OF ALUDWABLF HC = 

79.63 



w 

NOX FMISSION PFR HP 

CYCLE = 

0.00063 

LB/HP CYCLE 

PERCENT OF ALLflWABLF NOX= 

41 .74 



w 

to EMISSION PFR HP 

CYCLF = 

0.07022 

L8/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

167.19 























CYCLE Ml. 1190 


■ 30 BTDC 


-f ?iN E . TJW r N G _3 q . 00 0 .DEG R T 0 C 


UNITS 


B/iTEO 160. 

TAXI TAKE OFF 


.EM G.IN E - LYCnMI NG 0-32 0-01 AD 
H.C. RATin 2.125 


BUK_nuypfr 

TIl'E IN MODE 

^INE SPFEO 

p e s t„ H CP SEP nw E p 

p./,A_R A T I n ME AS . 

F/A RATIO calc’. 

X DIFF. I N F/A 

A l.R FLOK 

fu’fl 'flow 

VAPOR FLOW _ 

P EL AT I VE" 'hum I o'ftY 

BAROMFUR 

INO.AIP ’tEMP^ 

f^AX*...CHI ^ 

HC WET 

NOX WET 

^CO WET 

C"02'WFf 

P2 WET _ _ 

H2 0 CORRECT I OM 



1190 

. 1 191 

11 92 

MIM. • 

1.00 

1 1.00 

0.30 

ftPH 

589.62 

1200-42 

2703,93 

. ..HP 

_p .44928 

1 .11425.,,. 

156.55890 

— — - 

0.0905 

■ 0.0935 

0.0842 


0.C919 

0. 0950 

0.0842 • 

* 

1.578 

1. 53 5 

-0. 055 

LB S/HR 

49.04 

80.51 

960.46 

L PS/HR 

4.44 

7. 53 

80.90 “ 

LBS/ HR 

0.01790 

0.0 2973 

0.38807 . 

X 

3.75 

3.73 

4.11 “ 

IN.HG. 

29.12 

29. 12 

29. 1? 

DEG.F 

65.22 

64,72 

61.83 

DEG.F 

258.05 

276 . 99 

446.31 


HC NASS/HOOE 

_Nq^.MASS/POOE 

CO NAss/None 

~HC '’>008/5 to . C YCll'’" 
^NCX MOOF/STO.CYCLF^ 
"'CC”0DE/ST0^ CYCLE 


HC EM I s s Ton” p" = Oip“'c ^ le~^ 
"noxU’m rslToN ~p er hp' cT’crr^" 

CC~EMISSfON PER HP'~CYCLi“=‘ 


PPM 

33004.27 

7548.75 

1442. 64 

PPM 

5,99 

26.14 

412 .84 

7 

7. 3199 

9. 1091 

6.6349 

5! 

6.2756 

■ 7.2970 

8.7707 

i 

3.4856 

0.2404 

0.1118 


0.88569 

0.06581 

0.86591 

LB/ MODE 

0.01553 

0.06485 

0,00300 

i^B./MOOE 

_..0, 00001 

0.00073 

0.00361 

LB/ MODE 

6 .06807 

1.54658 

0.35432 

r 

5,108 

21.331 

1.282 

* 

0.004 

0.303 

1.506 

7 , 

1.013 

23.015 

5.273 


CL INB 


PA29 .28 
_119. 10 82 9 

0.0819 

0.0819~ 

- 0.000 

735.58 
60.23 ■ 
_0. 28233 
3. go- 
29. 12 
62.05 
AAI ,77 

1393. 84_ 

728 .53 

5.8757 

' 9. 1569" 
0.1439 
""0.86 566- 

~6.0’476 5~ 
_0. 08068 
3. 96999 ' 

15. 674 - 
_ 33 .618 
59.077" 


APPROACH 


2352.35 

66 .04071 

p.0876_ 

0.0893 
Ii91l_ 

464. 35_ 

40.68 
_C. 16058 
3.47“ 
29.11 
62.65" 
352.55_ 

_2 03 7. 50_ 
’215.52 
_ 0-2115_ 
~7. 8432 
0. 1501_ 
"0,86 174" 

~0‘. 053’90“ 
^.01847_ 
4.293 08 

’~17.'729-' 

7.695_ 

63. 885 


0.0013 8 LB/HP ’CYCl'e" 
"o’.’o’do 6 5 LB / HP "C YC L E” 
“O-. 0 66' 87“ b'/ H p- C Y cl'T 


PERCENT OF ALLOWABLE’-HC” 
"pERC'ENT of’ ALLO wAeLE“NOX=‘ 

Te ■r cTn''Tp f“ aLT o’w/Tb'le-To 


1200.96 
_J>.8 4031 _, 

g.0942_ 

0.-Q951 • 
P.909_ 

77.77_ 

7.33 

_q. 02713 _ 
3.58 
. ? 9 . 12 _ 
63.25 
3 05 . 2 8 _ 

8454.84 
2 ' 5 . 7'3 ’ 
__8.a526_ 
7 , 227 8 
_0.255^ 
’ O , '8 7012 

0.0r9lT“ 
_0,00019_ 
0\3 9697‘ 

6 ’.Tib- 

0 .0 79 

57907 

-“72’T60 

— 4 J 72 I 


615.60 

0.55616 

p . 0889 

0-."0913- 

2 j_M2_ 

51 ; 15 _ 

4. '5 ’s' 
0. 01899 
■ 3.72 
29.11 
65.29“ 
257. 14_ 

321 93.19 

5.90 

_ 7 . 2500 _ 

6’.'2342 
_ 3.5iia_ 
0".88 23’^ 

0.0157'l~ 
0.0000 1_ 
0.06993 

^ l '^ 8 “ 

0.004 

1.041 


CYCLF MC. 1178 


CSl L-17 


04TE 


2/ 9/75 


3p_BJDC.. 

ENGINE TIMING 30.000 DEG, 


ENGINE - LYCOMING 0-320-D1A0 


BTOr 


HATED H.P. 160. 


H.C. RATIO 


2.125 


„P,UN NUMPER _ 

TIME IN MnnE~” 

“engine ?p=eo 
__ fPS. hppsepower_ 

_F/A PATIO MFAS. _ 
F/A RATIO CALC.' 

_5 OIFF, IN F/A 

__AIP FLOW 
FUEL FLOW 
_VAPriP FLOW 

relative humidi'tV 

PAROMETEP __ 

IND.MP TEMP.' 

MAX. CHT 

HC WET . _ 

^•0X hET 
CP WET 
C02 WET 
P2 WFT 

H20 CORRECTION 

HC MAS 5/ MOPE 
NOX •'ASS/MODE 
CO MASs/rnoE 

HC MnoE/STO, CYCLF 
^'nx MPOE /STD. CYCLE 
CP ‘'OOE/STO. CYCLE 


UNITS 

IDLE 

I 

TAKF OFF 

CLIMB. 

APPROACH 

TAXI_ 




1178 

1180 

. .Ufll , 

1182 

1183 

UP6 

1187 

Aim. 

1.00 

1 l.OO 

0. 30 

5.00 

6.00 

3.00 

1.00 

p p'^ 

581.98 

1201.44 

2704.47 

2429.40 

2348.81 

~1 20 o’. 78" 

6’ll.76’ '' 

HP 

0.77673 

0.87019 

157.07390 119.19603 

__64. 70592 

1.2 2528 _ 

0^*'^922R _ 

_ 

0.U966 

0.0933 

0.0831 

0.081 1 

0. 0994 

0. 0941 

0.0913 

~ 

0.0924 

0. 0"62 

0.0842 

0.0322 

0,0899 

0. 0951 

6.0927 

7 

-4.T40 

3. UP 

1.3?5._. , 

.. 

0,561 

_ 1 .135 _ 

l*587__ 

. LBS/HR 

46.17 

87 .66 

961.41 

742. 12 

■ 457. 62 

81.77 

50.03 

LBS /MR 

4.46 

8-ie 

79.88 

60.15 

40.89 

7.69 ■■ 

4. 57 

_ LBS/HP 

. 0.01812 

0.03442 

.0. 42050 

0. 29742 

0.16836 

0.03131 

0.01929 

r 

4.12 

3,93 

4.43 

4.03 

3.68 

3.67 

3.77 

IN .HP, 

?9. 15 

2 9, 12 

29. 11 

29.1 1 

29- ll 

29.11 

29.11 

_ DEG.F 

64.61 

64.99 

62. 02 

62.13 

62. 59 

64.90’ 

65.36 

OEG.F 

268.14 

252.11 

427.95 

437,48 

346.92 

273.61 

241.16 

PPM 

34800. 4F 

. . 7911.79 

1459. 14 

1405.44 

2025.10 

7728.77 

33125.29 

PPM 

'5,26 

23,65 

426.36 

699.63 

207. 47 

22,38 ■■ 

5-25 

X 

7.7931 

",4901 

6 .6647 

6.0410 

8-5243 

9.2800 

7.5229 

% 

6.1739 

7. toil 

8. 7415 

9. 040r 

7.7920 

7.2084 ' 

6.L311 

7 

3-8327 

0.2P32 

0.1359 

0.1733 

0.1813 

0. 3400 

3.4-. 40 


0.9C769 

0.86001 

0.860 83 

0.86045 

'0,86595 

0.86765 

0.88595 

’lP/mdoe ' 

0.01576 

0,07395 

0.00393 

0.04832 

' ’'0.05313 

'o;0 1843 " 

0.015 95'~ 

LO/''ni)E 

0.00001 

0.0007? 

0.00372 

0.07793 

0.01763 

0. OC017 

0. 00001 

L P/MODE 

0,06973 

1. 75218 

0.35475 

4.10501 

4.42042 

0.4 372 9 

0.07158 

7 

5.184 

24.326 

1.293 

15.895 

17.478 ' 

6 . 062 ■' 

5.246"' 

7 

0.003 

0.29B 

1.550 

32.469 

7.348 

0.C72 

0.003 

T 

1.038 

26.089 

5.279 

61. 086 

65.780 

6 .507 

1.065 

CYCLF = 

0.00143 

LB/HP CYCLE 

PERCENT 

OF 'ALLOWABLE HC = 

75.48 



CYCLE = 

0.00063 

LR/HP CYCLE 

PERCENT 

PF ALLCWABLE NOX= 

41.74 



CYCLE = 

0.07007 

LB/ HP CYCLE 

per’cent 

PF ALLOWABLE CO = '' 

166.84 


■ • - 


- 

- - 

.. . 



.. . 

. . _. ^ 


TABLE V c. IGNITION TIMING^ 30 ° BTDC 


-44 



CYCLE MO. 1170 


CELL-17 


DATE 2/ 9/75 


. 30_ 

BTDC 




ENG I NE 

- LYCOMING 

0-320-DIAO 



.eng INF TIMING 

. 30. 000 . DEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



« 

UN ITS 

IDL E 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


PUM NUMPFR 


1170 

1171 

1172 

,1173 

1 174 

1176 

1177 


T IMF IM MODE 


1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

1.00 


ENG IMF SPEEO 
OBS. HnPSEPnwER 

RPM 

HP 

613. i<? 
0.6 653 ?_ 

1197.30 
1.84873 

2704.77 

156.68916 

2431.74 
1 19,18997 

2353. 96 
65.29181 

1202.04 

0,97242' 

587.10 
1. 30323 


F/A PATin MPAS. 

_ _ 

0.0918 

0.093? 

0.0841 

0, 0808 

0.0886 

0.0932 

0.0973 


F/A RATIO CALC. 
Z OIFF. IN F/A 


0.0927 

0.976 

• 0.0957 

2.671 

0.0843 

0.316 

0.0823 

1.913 

0.0899 

1.523 

0. 0956 
2.490 

0.0931 

-4.326 



AlP FLCW _ 

FUEL FLOW 
VAPHR FLOW 
PFLATJVC HUMioiTY 
jJAcriMETFP. . _ 

ImC.A IR TEMP ^ ” 

, Ji* \\ ,CH.T 

Hc wet 

MCX WET - ' • 

Cf" WF T 
r02 WET 
C2 WET 

W2P CnpcpCTinN 

HC ‘'ASS/MOnC LP./Mnof 0.01604 0. 07049 0.00397 ” ~ 0.05027 0.05442 6';0iaia '’o.OlAo’l 

NOX PASS/»’onc LP/MnfiE_ O.OCOOl 0,00070 0.00369 . . . 0.08149 _ ___ 0.01813 _ 0.00018 0. OOOOl 

CO HAsS/MOOE LR/MODE 0.07321 1.674S6 0.36029’ ' 4.04402 ~ 4.43122" “0.42827 * 0,06985’ 


HC MCOF/STn. CYCLE % 5.278 23#lfl7 1, 306 16. 536 17.901 ' ’ 5.982" ' "" 5^266 

NCX '•f^DF/STD. CYCLE _ 0.004 0.291 __ 1.538 _ 33.955 7.554 0.075 0. 004 

CC M''OE/STD.CYCI E t 1,089 24,919 5.361 60.179 65.941~ '"6 .373" 1,040 


HC F^lSSinN PER HP CYC'l’f = ■" ' 0.00143 L8/HP CYCLF PERCENT OF ALLOWABLE 'hC’”^ 75.46 ’ 

n'PX emission per HP ’cycle = 0.00065‘lD/HP CYCLE PERCENT’tF ALLOWABLE NO’X= 43 .'42 ’ 

CO E^'ISSION PFR HP CYCLF ’= " 0.06926 iTb/ HP 'CYCLE PETc'EN't '0*f'‘a’lLDWA'BLE^ ^ ^1 6 4'’.”9~6"” 


I.RS/HO 

49.91 

84.77 

960, 96 

738.73 

462.48 

80.12 

46.86 

L0 S/HR 

4.58 

7.90 

80.79 

59.69 

40.96 

7.47’ 

4.56 

_.LPS/MP 

0.02290 

. 0.03740 

0.45955, 

0.32693 

,0.18554, 

0.0 3359 

.0.0192'8 


4.53 

4.52 

4.49 

4.33 

3.96" 

3.97 

4.2 4 

IN.HG. 

29.16 

29.16 

29.16 

29.16 

29.16 

29.16 

29. 15 

'OPG-F 

64. 60' 

63.95 

63.49 

62. 72 

62-86''' 

64.90 

’64,82 

JTEG.F _ __ 

268. 98_ 

259.03 

: , 427.91 

439.25 

353. 48 _ 

299.87 

257,90 

PPM 

33339. 56 

7801.77 

1469.15 

1470.15 

2058.20 

7606.77 

34753.45 

ppM 

' 6.51 

23.82 

421. 7C 

735.67 

21 1 .65 

2 3.8 8 

5.81’ 

<r 

' J 

7.6975 

9.3775 

(■ .7467 

5-9841 

8.4796 

9. 302 8 

7.6 724 


6. 1623 

7. 2849 

8. 8 765 

9.1592 > "■ 

■ 7.8954 

7. 204 r 

6.3646“ 

Or 

3.5679 

0. 2380 

0.0927 

0.0985 

0, 1070 

0. 2275 

3.5301 

« « _ 

0. A8760 

0.86044 

0.86260 

0.85769 

0.86121 

0. 86136 

0.90566 


--lAB-LE 32 -E TABLE V d, IGNITION TIMING. 30° BTDC 


CYCLE NO. 410 


CELL-17 


DATE \2/n/76 


LEAN-OUT IDLE 





ENGINE 

- LYCOMING 

0-32 0-01 AO 




ENGINE TIMING 25.000 OEG. 

6TDC 

RATED 

H.P., 160. 

H.C. 

RATIO 2. 

125 





UNITS 

IDLE 

TAX I 

take off 

CLIMB 

APPROACH 

TAXI 

IDLE 



RUN NUMBER 
’ TIME IN MODE 

MIN. 

4.10 

1.00 

411 

11.00 

412 

0.30 

413 

5.00 

414 
6. 00 

415 

3.00 

416 

1.00 



' ENGINE SPEED 

RPM 

610.26 

1205.10 

2718.87 

2442.72 

2354.93 

1200.66 

601.74 



' oas. HCRSE POWER 

MANIFOLD PRESS- 

HP 

IN.HG. 

0.30846 

0-00 

1.13108 

0.00 

156.02188 120. 62402 

0.00 0.00 

64,49254 

0.00 

1.13142 

0.00 

0.75312 

0.00 



F/A RATIO HEAR. 

w « 

O.OflT'? 

0. 0932 

0.0850 

0 .0829 

0.0893 

0. 0913 

0.0890 



F/A RATIO CALC. 
‘ r OIFF. IN F/A 

t 

0.0899 

2.992 

0.0939 

0.799 

0.0814 

-!4.l6l 

0.0795 

-4.095 

0.0859 

-3.883 

0, 0940 
3,000 

0,0913 

2.639 



’ AIR FLOW 

LPS/HR 

59.32 

95. 88 

959.25 

748.39 

463.42 

88.10 

56.58 



FUEL FLOW 
' VAPOR FLOW 

LBS/ HR 
LBS/HR 

5.18 

O.OOB19 

p.93 

0-01318 

81.52 

0.16014 

62.02 
0. 12613 

41.40 

0.07624 

8.04 

0.01464 

5.03 

0.00959 



HUMIDITY GR H20/LB 
DEW POINT 

DRY AIR 
DEG.F 

0.000 

0.000 

0.000 
0 .000 

0. 000 
0.000 

0.000 

0-000 

0.000 

0.000 

0 .000 
0.000 

0.000 

0.000 



RELATIVE HUMIDITY 
' BAROMETER 

« 

IM.HG. 

1-42 

29.19 

1.46 
29. 19 

1.77 
29, 19 

1.80 

29.19 

1.74 
29.19 , 

1.T3 

29.19 

1.7B 

29,19 



INO. AIR PRESS. 
IND.AIR TEMP. 

IN.HG. 

DEG.F 

0.00 

63.34 

0.00 

62.56 

0.00 

60.23 

0.00 

60.25 

0.00 

60.57 

0.00 

61.80 

0. 00 
62.52 

3^ 


max. CHT 

DEG.F 

262,28 

264.80 

416.41 

437,98 

376.10 

31 0.36 

260.43 



HC WET 
NDX WET 

PPM 

PPM 

32778.25 

4.95 

10924.09 

17.69 

1579.26 

323.23 

1613.86 

628.30 

2322.61 

164.14 

10421.04 

18.40 

39301.90 

5.83 



CO WET 
C02 WET 

Z 

% 

7.2931 
' 6.8087 

9,2277 
7. 8498 

6.2812 

10.3712 

5.5207 

10.8479 

7.7804 

9.3665 

9. 0134 
7.9503 

7.0955 

6.5865 



02 WET 

H20 CORRECTION 

% 

3.6306 

0;87375 

0.5740 

0.86131 

0. 0991 
0.86734 

0.1149 

0.86649 

0.1206 

0.86927 

0.3584 
0.8 5235 

4.0720 
0. 87870 



HC MASS/MODE 

LB/MODE 

0.01843 

0.11158 

0.00427 

0.05633 

0.06170 

0,02650 

0.02122 



NOX MASS/HODE 
CO MASS/MDOE 

LB/ mode 

LB/MODE 

0,000009 

0.08106 

0.000586 
1 .86289 

0.002833 0 

0.33587 

.071043 

3.80336 

0.014125 

4.08486 

0,000152 

0.45303 

0.000010 
0.07570 . 



HC MODE/STD. CYCLE 

Z 

6.064 

36.705 

1.405 

18.529 

20.295 

8 .717 

6.979 



NOX MCOE/STO. CYCLE 
CO MODE/STO. CYCLE 

Z 

s: 

0.004 

1.206 

0.244 

27.722 

1.180 

4.998 

29.601 

56.672 

5.886 

60.787 

0.063 

6.741 

0. 004 

1. 127 



HC EMISSION PER HP 

CYCLE * 

0.00188 

LB /HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

98.69 




NOX EMI SSION PER HP 

CYCLE = 

0.0005S 

L8/HP CYCLE 

PERCENT 

OF ALLOWABLE N0X= 

36.98 


• 


CO EMISSION PER HP 

CYCLE = 

0.06689 

L0/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

159 .25 





TABLE VI OL. LEANOUT DATA. 81 LB/HR FUEL FLOW 











* — 

TUPr’ 

TOLE SCREW 

PACK 1/2 

turn 

- 

ENGI ME 

- LYCOMING 

0-320-CIAD 



• 

EM0IN6 Tlf^ING 25.000 DEG. 

BTDC 

rated 

H.P. 'l60. 

■ • H.C . • 

RATIO 2. 

125 



1 


UMITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAX I 

IDLE 


to 

RLM NU'*PFP 

T FMC IM »inr\f” 


A32 

433 

434 

435 

436 

43 7 

438 


s 

It 

1 i"'t I*' -in Ob 

t C K f \l C COCCf*\ 

MI N. 

1.00 

11.00 

0.30 

5.00 

6,00 

3,00 

1.00 


1 1 
u 

rnbirvr 

OBS. HPPSEPnwER 

Rt>M 

HP 

61A.01 

0.00000 

1192.92 
1 ,04445 

271°. 53 
156.84239 

2441. 10 
120, 19070 

2353.25 

65.00076 

1212.30 

0.72979 

611 *34 
0* 19 544 



F/A KAT fO rlEAS. 



0. ces7 

0,0944 

0.0652 

0.0817 

0.0894 

0.0933 

0*0909 



r / fl AT 1 r CALC* 
t DIFF. INI F/A 

~ s ~ 

0 .0920 
2.56 9 

0.O9QO 

3.7P5 

0. 0825 
-3.088 

0. U802 
-1.036 

0. 0860 
-3. 774 

0.0970 
3 . 887 

0.0961 
5. 748 


It 

» 

AIP FLnw 
FUFL' FI rw 

LRS/HR 

1 a c / u D 

60.19 

95.56 

960.61 

741 .01 

465.26 

90.45 

59 .95 


» 

VAPOR Finw 
R Fi ATrvP wi!<v*TniTv 

L o p / n K 

LB S/HR 

5. AO 
0. 01A14 

9,02 

0.02281 

81.82 

0.26’005 

60.54 

0.19326 

41. 58 
0.11506 

8.44 

0.02225 

5.45 

0.01452 


> 

^ i-t- I t V r ni>r i U 1 ' r 

RARON'PTF R 
INC-ATI^ T 


2. 44 
29,20 

. 2.51 

29 r?Q 

2.89 , 
29.19 

2. 77 
29. 19 

2.61 

29.20 

2 .98 
29.20 

2 .56 
29.20 


a 

MAX. CUT 

OCli *p 

DEG.F 

62.38 

313.92 

62.01 

288.37 

60.12 
425. 10 

60.29 

427.97 

60.57 
351 .45 

61.64 

302,82 

62.29 
249.0 7 


71 

HC WFT 

KiPY U CT 

PPM 

32569.48 

13546.35 

1616.86 

1551 .55 

2120.61 

12244. 21 

44fl*i6«46 


’ 70 

1' 1 A W C 1 

rn VET 

r n p rj F T 

PPI1 

X 

3.64 

6.0239 

13.98 

9.4404 

324. 50 
6.3675 

559.52 

5.5340 

158.02 
7, 7672 

12.70 
9, 5C69 

3'.94 
7. 5262 


>3 

iw L' 4 v» c 1 
C2 WFT 

WPO f'PDUcr'TfnM 

*9 

5.8184 

3.9516 

7.2315 
0. 4499 

9,7949 

0.0451 

10 .2505 
0.0350 

9.3232 

0,0778 

7. 5647 
0 .3448 

5.9671 

4.17?7 


U 

n £ ' *_ L K r t V I 1 Ij r' 

kill c.f* ^urir\i’ 


0.88489 

0,85632 

0,86809 

0.86283 

C. 86916 

0. 85164 

0.87275 


n 

* 

HL ^>A h'S /'^L'Oh 
MOX MASS/ MODE 

L 

LP/MDOE 

0. C1876 
0.00001 

0.13054 

0.00046 

0.00438 

0.00285 

0,05339 
0. 06 237 

0.05657 

0.01365 

0.03220 
0.0001 1 

0.02584 
n n nn i 



H' WA S S/^IOnE 

LB/MOOE 

0.09130 

1 .90819 

0,34125 

3. 76 360 

4.09485 

0.49419 

6. 08567 


a 

«4 

rl. ^UPfc4bTr)*CYCLE 
NCX ^>i^PF/STn,CYCLE 

Pn »Afin C / C Trv r' \/r i r”“ 


6.172 
0 .003 

45. 572 
0. 193 

1.442 
1. 188 

1 7. 562 
25.988 

18.607 
5, 689 

10.593 

0.045 

8*^99 
0. 003 


41 

41 

L u o I U ♦ (. YL L c 


1.359 

28.396 

5,070 

56.006 

60.935 

7.354 

U275 



HC EMISSICN PFR HP CYCU; 


0.00206 L»1/HP CYCLE 


PEPCENT np ALLOWABLE HC = 


108 .A5 


NTx p‘<issictN PER HP Cycle 


“o.OOO'iO t.B/HP cycle 


PERCENT OF ALLOWABLE NOX= 


33. 11 





XEilzJlI 


-TLir^ i2/apy75„.. 


■■LEftN' niT. nFrPFA-;!: RIFI S I P/H^ AT TAKFnPF« ■ 1_ 

E^'GI^^F TTMIM G 25.0 Q0 nEO. ht nr ,‘>ATF^Ji.P. .160. 


.EM G.I.M F - LYXi? “.me Q=3 2 Q--.D.IAIL 


RATIO . .Zm± 23 ... 


_UNIX5_ 


IPLE. 


--T.AKI TAKE ..OFF ..CLIMB A.PRR0ACH. 


TAXI. 


...IDLE. 


RUM Mii>‘Rc:r 


./tixS. 


T IMF IM MODE 


•MIM. 


1. 00 


EMGir'E SPFEn PRf? 

j:E.S,i.u.HnRS.EJ!a.wER J^P 


60 1.7 A 
'51360 


A62-. 

11.00 

1201 ,2A 

.0.90626. 


63 6_ 

0.30 


_ 65 7- 
5.00 


._6se_ 

6.00 


._650_ 

3.00 


._6£».0_ 

1.00 


?6«9.R5 2637.37 2351.57 1206.66 600.00 

156.55103 120. 18227 65.212 76 1.15906 1.05f67_ 


F/A RATTP MPAC 


J1.08J03 


F/A PA.Tin CALC. 
D[FR. IM F/A 


O' 

0 .0796 
.._- 0 ..a 3 5 ., 

0.0909 
n .-inR 

0,0707 

- 3.??9 

0 , 0766 
- 3.99 5 

0, 0823 
- 3.870 

0,0938 

- 7.577 

0 . 0 «^S 
?. ?n? 

4 TB FI rw 


LBS /.HI 

_ . 5 S .36 

RA. 1 7 

961 . 92 

■ 76 :S 6 

n.pi ? 7 i 

730.38 . 
58.13 
. 0,16 31 1 

4*^7 T 

P R - Ci? 

. 1 R 

FUFL FIC'V 

vapor. Fi.n.w 


L 8 S/HR 
1 B< 1 /HR 

6 . 6 P 
0.. 01267 

7 . 6 ? 
n.m 796 

38 - 76 
n. innn? 

8.52 
n_ ni fli 

5.01 

n_ n? 1 77 

PEI 4 T 1 VE HU^ron 
PAPPf'F TFR 

•Y 

■V 

2.19 

„_? 9 . 25 , 

?.16 

. 29.26 

2 , 37 

. 29.23 

60.01 
6 99.99 

2,35 
... 29.23 
60.13 
-. 632 . .6 8 

2.31 
29 . ?6 

2.13 

29.26 

2.16 

29.26 

Ti'lO.ATR TFMP. 
t'A.X._C.HX_ 

orr, ,F 
•d.cg.e 

60 . 75 
2 A 8.72 

6 0.90 
?n 6 .fl? 

60 .38 

- AA 

61.08 

287.17 

61.36 

240*35 

MF U'C T 


PPM 

— 31603 . L 6 . 

FA"; B -flA 

1 R 6 R -AA 

1319.76 

1764*38 

1 nri 7 A. DO 

00 

^ 7 Q 5 n. 7 A 

F'nx yPT 
CO WET 


PPM 

or 

n.oi 
. 5.6098 

?P .71 

. 0.2578 

521.07 

. 6 .B 76 A 

10,3370 
- 0 .LO 13 

956.12 
6 .0066 
10 .RB 6 B 
. 0. 1038 
0.87605 

332 .58 
1 A?fl 

21.02 

e. 

5.11 
6. 824 L 

Cr'P WFT 
n? WET 


tv 

o» 

6. 7205 
-. 5 . 1322 . 

7. 9225 
. . . 0 . 5276 

9.6054 
0. 0 772 . 

7 . 6 R 4 A 

0 . 484 ^ 

6.1863 
4 -'?^ AA? 

H 20 CPRPFcrrnw 


- - “ 

0.89819 

0.86618 

0.87116 

0. 07630 

0 . 87751 

0,88666 

HC ‘J'ASS/'"nDF 


LP/'*nOF 

0 . 01 706 

0.07516 

0.00359 

0.06660 

0.06515 

0.07621 

0.02061 . 

i; cx_;'.A 3 sx''j:! 0 £ 


-L£/MQ£!E_ 

_ G . 00002 

Q .00003 

0 . nOAAP 

0 . 10399 

0 . 02 75 7 

Ct. nnn! n 

n-fv^nm 

CO '<A.FS/"PnE 


1 P/MOOE 

0.05979 

1.66971 

0 . 2526 ? 

2.66618 

3.11685 

0 . 660?6 

0.07323 

HC «nf)F/STr».r,YCt 

F 

V 

5.606 

26. 716 

1. mo 

16.606 

16.852 

8.620 

6.778 

. _ NTX xnnF/PTn. rvn c 

r 

-..-O..OQJ 3 .. 

n . RA 4 

_ .l t g 43 

3^0 

1 t- 

n - ri 74 

rt. nrt 4 

CO '''HDF/STO.r VCLF 


O.P 90 

• 21.573 

3.756 

39 . 665 " 

66.382 

6 . B 6 9 

1.090 

HC F*M 5 SrOM per 

HP 

CYCLE = 

0.00165 

LB/HO cycle 

PFPCFNT 

CF ALLnWABLE HC <= 

76.36 

- 

NOX F'MSSICM PER 

HP 

CYCLF = 

0 . 000 B 6 

LB/HP CYCLE 

PERCFMT 

OF ALLOWABLE M 0 X= 

57.09 


CO fmissiom pfp 

MP 

CYCLF = 

0. 05066 

LR/HP CYCLE 

PERCENT 

PF ALLOWABLE CO = ' 

120.10 



TABLE VI c. LEAMOUT DATA, 76 LB/HR FUEL FLOW 


CYCLE rn. 57^ 


CELL-17 


riATE 12/23/76, 



LEAN nUT, 

25 PTOC, DFC. FUEL 5#/HR 

. 3 Tn 


ENGINE 

- LYCOMING 

0-32 0-DlAD 



1 

1 

ENGINE timing 25,000 DEG. 

BTDC 

RATFD 

H.P. 160, 

H.C. 

RATIO 2. 

125 



» 

1 


UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

' APPROACH 

TAX I 

IDLE 


♦ 

If 

PUN NUMBER 


574 

575 

5 76 

' 577 

578 

579 

580 


u 

It 

TIME IN MODE 

MIN. 

1.00 

11.00 

0.30 

5.00 

6.00 

■ "3;oo 

l.OO"" 



ENCiNE SPEED 
CBS. HCRSEPnwER 

PpM 

HP 

602.04 

0.38R79 

1200.06 

0.98071 

2694. 93 
157.10912 

" 2435.10 
120.84125 

~2345.45 

65.57414 

I204.I4 

1.75261 

614.40' ’ “ 

0. 1 1 753 



F/A RATIO MEAS. 

^ 

0.0867 

0.089 7 

0.0809 

0.0779 

0.0841 

0.09I0 

0.0822 


t# 

F/A RAtin CALC. 
X DIFF. TN F/A 

<r 

0.0874 

0.720 

0.‘09 33 
4 .105 

671775 
-4 .226 

0 . (57‘53 
-3.310 

er.1T6'09 

-3.775 

0.0936 

2.812 

0,0842 

2.447 



A IP FL<^W 

LPS/HP 

5 5,45 

92,90 

946.47 

739.10 

456. I 5 

87.52 

59.33 


ii 

FUFL FLOW 
VAPDR FLOW 

LBS/HP 

LPS/HR 

4.B1 

0.01027 

8.33 

0.0172B 

76.57 

0.17587 

57.59 

0.13671 

38.36 

0,08442 

7.97 

0.01676 ■ 

4.80 

0.01108 


j 

PFLATIVe HUMIDITY 
PARCME TER 


i.an 

29.39 

1. PP 
79.40 

1. 89 
29.40 

1.90 

29.40 

I, 89 
29. 4l 

■"T. 8'8 

29.41 

I . 88 

29 . 4l ' 


n 

* 

IND.AIR TEMP. 
RAX. CHT 

DEG.F 
* OEG.F 

62.24 

768.79 

52.12 
27 1. 16 

61 .01 
431.71 

61.11 

440-37 

6r."3l 

373.77 

6 2.I5 
309.50 

62 : 65' 
250. B7 


If 

•* 

HC UF T 

PPM 

32194.19 

8420-P3 

1139.71 

1133.21 

1487.65 

'7817. 78 

28454.82 


> 

NCX WFT 
rr WET 

PPM 

qj 

6.92 
7. 1262 

19. 7 8 
0.8703 

670.53 

4.4334 

1179.92 

3.6294 

— 

5. 7782 

rffro8~~ 

8.906 ; 

4. 73' 

6.9ill 



C'n? WET 
02 WET 


6. 21^4 
4. 3107 

7.450? 
0. 4839 

10 .7472 
0.0511 

11.1 30i 
0.1140 

9.9434 

0.1005 

7. 5288 

0.3693 

6.2465 

4.4579 


M 

H20~C0RRECTI CM ■ 


0". 8 9'oT, 

"513 5524 

0.87377S — 

"O": 87135 

0;"S72 52 

^0.85875“ ~ 

0';B8452 


M 

HC «ASS/“nDF 
NOX mass/"HDE 

LB/'''OnE 
L P./mpdE 

0. 01689 
O.C’OOOl 

0. 08730 
0,00063 

0.00300 

0.00571 

0.03833 
0. 12930 

0.03815 

0.03205 

O.OI 073 

0.000I5 

— oToisrr 
o.ooddi 


ii 

n 

cn HASS/"nnE 

LB/HOOE 

0.07390 

1.71350 

0.23035 

2.42652 

Z7VzTQ'3 

O'. 44 798' 

“"0.07541 


3» 

« 

HC ''POF/STD. CYCLE 
NrX MCOF/STD. CYCLE 

7 

% 

5.557 ■" 

O'.OOF 

77.073 

0.761 

0.9P6 

2.379 

12.610 
53. 876 

I7'."55T 

1 3. 3 54 

" 6.49l“ 
6.06? 

5'.l6fl 

0.004 



cn ’^nOF/STD.C YCl.F 


l.lOO 

75.490 

3.428 

36. fU9 

43T5irr=~ 

6 « 666 

m"??-' 


tJ 

HC EMISSION PER HP 

CVCLF = 

0.C0134 LB/HP :YCLF 

P FUCENT L T OwA B L E TTC^ 

— 7Tr:43 




.. NTX EMI S5 1 CM PEP. HP CYCLE = 0 .OOIOST'b;' HP CYCLf P^rE’rTTTir'mW4‘^"Ce"RtJl?S ^64T7^2r 


0.04935 L6/HP CYCLE pErCENT 0'r"iiLL0WABL"E“'C(l = ' nTTST 


TABLE VI cl. Lf ANOUT DATA, 76 LB/HR FUEL FLOW 


cn EMISSION PER HP CYCLE 



CVCLF Mr. 463 


r.p[ L-17 


riATE 12/18/76 


3 

IFAMntlT, riECPF&SF 

FIIFI. 10 LP/HR AT T.l 

•3 

« 


EYOINE 

- LYCOMING 

0-32 0-0! AD 



1 

t 

FF'GINF TIMING 25.000 OEG. 

BTOr 

CAT ED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



t 

1 


UNITS 

IDLE 

TAX I 

TAKE HFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


• 

)g 

«>l!N niwpFP 


A6? 

471 

465 

466 

467 

459 

460 


M 

1} 

T I‘'F mode 

MIN. 

• 1 .00 

11.00 

0.30 

5.00 

6.00 

3.00 

1.00 


O 

ENOIMf SPFFO 

nos. H^PSEpnwFR 

RPM 

HO 

A01.7A 

1.51360 

1190.22 ' 
1.36455 

2694.51 

155.76730 

2432.88 
120. 10187 

2349,29 

63.56549 

1206,48 

1.15904 

600.00 

1.05547 


1} 

■ 1 

M^^'IF^Ln PPFSS. 

IN. HO. 

0 .00 

0.00 

0.00 

• 

0.00 

0.00 

0.00 

0.00 


It 

II 

F/A KATin MFAS. 
F/f. RAT in CALC. 

M « 

O.0B03 

0.0796 

0.0919 

O.Oor?? 

0.0774 

0.0748 

0.0753 

0.0735 

0,0011 

0.0779 

0.0963 

0.0938 

0.0077' 

0.0896 


1» 

» 

? PIFF. !M F/A 

■K 

-0.935 

3.593 

-3.357 

-2.431 

-3.365 

-2.577 

2.202 


n 

A IP FLOW 
rufl Finu 

1.PS/HR 

LPS/im 

5P.36 
A. 69 

92.15 

8.47 

938.83 

72.67 

734 .46 
55.33 

449 .U 
36.41 

88.52 

8.5? 

57.18 
5 .01 


a 

ti 

VAPOP FLOW 
HU>'iniTY GR H2n/LR 

LPS/HR 
DRY AIR 

0.01247 

0.000 

0.02056 

0.000 

0.21169 
0. 000 

0.16153 

0.000 

0.09429 

0.000 

0.01812 
n .000 

0.01177 
0.000 ‘ 


ii 

M 

t)FVJ POI.A'T 
r FLAT1VE HUMIDITY 

DFG.F 

7 

0.000 

2.19 

0.000 

2.25 

.0.000 

2,28 

0.000 

2.23 

0. 000 
2.13 

0.000 

2.13 

0,000 

2.14 


17 

n 

0 APOMPTFR 
I Nr. AIR PPFSS. 

IN.HG. 

IM.HG. 

29.75 

0,00 

29.27 

0.00 

29.25 

0.00 

29.25 

0.00 

29.26 

0.00 

29.24 

0.00 

29.24 

0.00 


39 

» 

U'n.AIR TFMP. 
■pAy, CHT 

UEG.F 

OEG.F 

60.75 
2/t8 .72 

61.17 

280.02 

60.79 
454, 10 

60.82 

442,77 

61.02 
363. 9B 

6 i.oe 

28 7.17 

61.36 

240.35 

. 5 


HC WFT 

PPM 

31603.14 

10328.03 

1203.32 

1238.92 

1651,36 

10076.00 

37950.76 


a 

NPX WET 
rn WFT 

pOM 

T 

11.01 

5.6098 

19.62 
9. 1070 

902.70 

3.3836 

1477.55 

2.8691 

596.52 

4.5890 

21,02 
8. 9536 

5.11 

6.8241 

- 

n 

cn? WET 
n? WPT 


6. 7205 
5. 13J2 

7,3399 

n. 4765 

11,2438 
0. 1120 

11.4526 

0.1627 

10,5609 

0.1246 

7,6846 

0.4843 

6, 1863 
4.3662 


JT 

M?n CORRFCTinw 


0.P981P 

0.85763 

0.07160 

0.86963 

0,87316 

0.87751 

0. 88666 


«9 

HC '^ASS/MOnE 
Mcy MASS/HOnE 

L BXMOrE 
LB/HfOE 

0,01706 

0.000019 

0. 10096 
0.000621 

0.00310 

0.00819? 

0.04123 
0. 159303 

0.04123 

0.0482^3 

0.02621 

0.000177 

0.02061 

0.000009 


47 

CO MASS/MODF 

LB/HOOE 

0.05°79 

1.75936 

0.17207 

1.80719 

2.26423 

0.46024 

0.07323 


O 

M 

Hf POnFASTD.CYCI C 
HCX MnnF/STD.CYriF 

S 

7 

5.606 

0.008 

33.205 

0.259 


l3.5o3 
66.376 . 

13.561 
20. 101 

8 .620 
0.074 

6.778 

0.004 


4$ 

H 

rn MOnE^STD. CYCLE 

rr 

0.890 

26.181 

2.561 

28.003 

33.694 

6.849 

1.090 


43 

41 

HC e«ISSinM PER HP 

CYCLF = 

0,00156 

LR/HP CYCt F 

PERCENT OF ALLOWABLE HC = 

82 .35 


• 

41 

M 

NOX FMTSSION PER HP 

CYCLE = 

0.00135 

LR/HP CYCLE 

PERCENT DF ALLOWABLE NOX= 

90.24 



l> 

I) 

cr FMISSICN PFR HP 

CYCLF = 

0.04173 

LB/HP CYCLE 

PERCFNTOF ALLOWABLE CO = 

99 .35 




u 


:: TABLE VI e, LEANOUT DATA, 73 LB/HR FUEL FLOW' 

ft * 





CYCLF N'fl. 


515 


CELL-17 


04TE 12/19/75 


LEAH-nUT 

, DECREASE 

rUFL 10 LB/HR 

AT TO 


ENGINE 

- LYC3MING 

0-320-0 lAD 


ENGTA'F TIMIMfi 

25.000 DEG 

. BTDC 

TATFn 

H.P. 160. 

H.C. 

RATIO 2, 

125 


- . 

.UNITS 

I OLE 

T Axt 

TAKE OFF _ 

CLIM8.__ 

_APPR3ACH 

TAXI 

TOLF 

RUM mumper 


515 

501 

502 

533 

504 

50*^ 

SI A 

TIME IN PnOE 

MIN. 

1.00 

11.00 

0,30 

5.00 

6. 00 

3.00 

1.00 

FNC-TME SPFEO 

RP'* 

598.98 

“1194.7? 

2701. 71“' 

2434,30 

“2350.13 

1204.50 

594.24 

rPS . HOPS EPOW EP 

H9 

0,40026 __ 

_ 1 . 38 1 53 

,._155. 59607 

..1.1 9. 2885 7 

,65.55382 

1.48554 

0.31 798 ... 

££A.fATtO 'M’EAS, 

— 

0,0869 

0.0900 

0.0757 

0.0730 . 

0.0787 

0. 093 1 

0.0857 

F/A'ft'iijiT CALT* 

- 

0. 0901 

0. 0941 

0.0737 

0.0725 

0,0771 

0.0951 

0.0591 

F ^ • I N . ’; / A , 

_ __ 7 

3-74'5 

3.700 

-2.652 

-0. 698 

_.„-2. 09 5 

2.235 

3.877 


_ArR FinH_ _ LP 9 /HR 

FU'^L FLnw LBS/M7 ‘ 

_ VAPrR FLCW. LPS/HR 

RELATIVE HUf^IOITY t; 

PAPOMPTFR IN.HG. 

Uin.'Al R'fEMP. 'DFG.F' 

l^AX, CHT 


nr. WET 

''"nx wpf' 

rn WFT _ 

-rnVwFf 

n? WET 

H? rf'r.riRPfrt thn' 

'hc na s"s/’''F'nF 

MPX MASS/'^TDE 
CO “''ASS /MOPE 


..PF 

opM 

" PPM 
<); 

<r 


IB/MPOF 

Lft/MnrjF 

LB/wqoe 
'9T ’ ~ 

tr 


. 53. .R I 

A.ft7 
.. 0.01395 
E.53 ’ 
29. ?2 
62.57 
270.91 

_?7972.76 
9.00"* 
6.7193 
' 7.4271" 
3.64 77 
0.86543 

”3.01935' 
0. 00001 
0.06766 


91.24 
3.2fl 
01676 
. 1 

29.7? 
62.16 
259.6 2 


10 156.01 
23.75 
R. 9R33' 
■”7.4121 
0.5738 
0.8563? 

' 0,39791 
0.30074 
1.71 141 


HC MOnF/STO, CYCLE 
Ainx ''nnF/STD.ryri E 
CO 'Snpe/sTO.cvct f" ■» 

~HC”F"'«r‘ssin^PFR HP™CYCLE =' 

~OX FM is’s 'f HN'p'EiT'Hp' CV Cl F "= 


6.364 32.208 

, . 0. n06 ,„„0. 309 

1.007 “25.467 

0.00145 LO/HP'CYTLF 

"o ^ d 6 i 7 8~ L F/ h‘p"': y: l f 


936. ?4 
70, 91 
0.19700 


734.73 

53i56 


451.87 

35.56 


8 2.92 
7.72 


56.6? 

4.85 


2.07 

2.11 

7-04 

2,03 

2.48 

29. 27 

29.22 

_ . 29.72 

29.21 

29.7? 

61.51 

61 .60 

61.75 

67.29 

67.64 

447. 1 8 

447.12 

373,60 

317.90 

232. 57 ' 

1126. 31 

1048.40 

1406. 54 

9317.93 

39235 .81 

13°6.64 

1957.49 

779. 52 

19.15 

5.68 

2.9473 

7.5075 

, „ 4.2379 

9.0807 

6.6948 

11.4112 

11.5024 

> 10.6699 

7.5485 

7.1074 

0.1266 

0-1809 

0.1130 

6. 7517 


0. 07016 

0, B6478 

0.86709 

0.86075 

0.86888 

0.00287 

0.03459 

0.03501 

0.02744 

0.0? 044 

_ 0.01154 

. . . 0.73870 

0.06786 

0.00015 

o.odool 

0, 14352 

1. 63513 

2.08500 

0.43226 

0.37064 

0.945 

11.379 

11.517“ 

7.363 

6. 7? 3 

4.807 

66,958 

26.193 

0.06? 

0.004 

2.210 

24. 332 

31.027 

6.432 

1.051 


PEPCENT OF ALLOWABLE HC =' 
■p F P’ C F ’N T~C F 'a L L 'O W A 8 "L E”n 0 % = 


76.52 

'llS.34 


Cn F^ISSION PFR HP CYCLE = 


0.03844 L6/HP CYCLF 


PERCENT OF ALLOWABLE CO = 


91.53 


TABLE Vlf LEAHOUT DATA,^ 71 LB/HR FUEL FLOW 





CYCLF -sOf? CaL~l7 DATE 12/ IP/7‘5 


LFAM-DUT, DEOEASF FUEL 15 L0/HR AT TO 


ENGINE- LYCOMING 

0-320-DlAD 



ENCINF TIMING • 25.000 OFG. 

BTPC RATED 

H.P. 160. 

H • 3 • 

RATIO 2. 

125 



UNITS 

lOLE TAXI 

TAKE OFF 

CL IMP 

approach 

TAXI 

IDLE 


RUN NUMBER 

508 509 

810 

511 

51? 

513 

514 


TIME IN MfiDF . MIN. 

l.OO 11,00 

0.30 

5,00 

6.00‘ 

3.00 

1.00 


FMOINE SPEEO RP« 

nps. horsepower HP 

608.28. 1R00.5<» 

0.0A831 1. <52172 

7701.73 

153.30876 

2434.14 

119.52271 

234B.99 
64. 83350 

1205.16 

1.26452 

597.90 

0.63888 

' 

F/A RATIO MFAS. 

0. 0894 0.0899 

0.0711 

0.0711 

0.0737 

0.0931 

0.0905 


F/A RATIO rat.C. 

• 01 RF. IN F/A r 

0.0894 0,0942 

-0.017 4.779 

0,0693 

-2.493 

0.0688 
-3. 229 

0.0712 

-3*388 

0.0914 

-1.813 

0,0901 

-0.455 


ATP FLOW LRS/HT 

55.37 91.24 

938,46 

754.13 

447.38 

85.97 

54. 89 


FUFL FLOW LPS/HR 

vapor Finw LPS/HR 

4.95 B,?i 

0.01797 O.D210P 

, 6’6. 72' 

0.25B65 

53.53 
0.20 201 

32. 99 
0. 11035 

8.00 
0.0 2154 

4.97 
0. 0143 6 


relative HUMIDITY 
oAROvfTFB in. ho. 

2.32. 2.25 

79.22 29.72 

2.71 

29.2? 

2.52 

29.22 

2.43 

29.?? 

2.44 

?9.22 

2.55 

29.22 


IND.AIR TEMP. DFC.F 

max. tht . OFG.F 

67.50 52.41 

225.89 246.07 

61.57 
443. 84 

61.64 

427.33 

61.75 
373 .76 

6?, 47 
268,34 

62.71 

236.85 


HC WET PPM 

''CX Hpf po« 

CO VET X 

35109.56 9722,96 

5. 86 ’0.68 

6.9738 9,0234 

907,59 

2595.26 

1.2952 

460.75 
2621 .56 
1.3774 

1054.80 
1513.75 
■ ?.199R 

9230.91 
1 5.30 
8.7443 

344?3.6? 
2.15 
7. 0888 

Ln 

ro 

C02 WFT r 

02 WET r 

6.3394 7.3666 

4. 1736 0. 5537 

13.7465 
0.192 8 

13.590S 

0.3505 

13. 1505 
3.2014 

8. 6967 
0. 3277 

7.B1 66 
3.4459 


H?(i CORPFCTIDM - _ _ 

0.89785 0,. 85312 

0.85820 

0, 86760 

0. 86097 

0.86364 

0.33711 


HC mass/mooe lb/mode 

' NOX '‘ASS/''oriE LB/MOOE 

CO" MASS/vonE LB/MnoE'"" 

0,01911 0.39343 

0,00001 0.00064 

0.07740’ 1 .71380 ~ 

0.00276 
0. 02111 
0.06424 

0.01547 
0. 28545 
■ 0. 91497 

0. 02550 
0.11855 
■ ' 1 . 05104"' 

0,02305 

0.30012 

0.43164 

0. 01 B13 
0.00000 
”0.07379' 

- • - 

'HC"MnpE/STO.:YCt F % 

NOX MOOF/STP.CYCt E r 

6.285 ■ ' 30.735 

0.004 0,268 

0.745 

8.794 

5.059 
118. 937 

8,388 

49,396 

7,584 

0.052 

■■"5.°64“ 

0,002 

. * *. 

'Cn “nnE/STp, c ycCf t 

1.077 25.509 

0,956 

13.616 

'"l5.6’41 

6.423 

I. 098 


HCTmissION per HP CYCLE - 

O.OOL23 L8/HP CYCLE 

PERCENT'PF ALLOWABLE HC =’ 

64.79 



NOX emission Ppr HP CYCLF = 

0.00266 L B^^HP CYCLE 

PFR 

CFNT OF ALLOWABLE NOX= 

177.45 



ro EMISSION PFR HP CYCLE = 

O.O 2 TOI LR/HP CYCLE 

PERCENT OF ALLOWABLE CO = ^ 

64.31 




TABLE VI 9. LEANOUT DATA> 66 LB/HR FUEL FLOW 





CiLL-JL7 DALE, 12X18/75 


1 PA>'-niT . nrrPFACP Ptt P i i h/ hp a T_Ji3 GI ME-..-r, LYCOMING — 0-32Jl:-.DLAil 


1. f —I .ij.i f fv -N - 

‘ EJi'CltiCJ-TlMlMG 25 

.000 DEG. 

—STDC 

RATFO 

H.P,.- 160. 

H.:. 

RATIO 2 

..L25 _ . 

— 


1 1M ! T<: 

rni F 

T.AXI 

. LAKE DFF _ 

. . . CLI»B._. 

-APPROACH- 

..TAXI 

-IDLE 

0 nh MIIS^QCO 


TO 

-.471 

/V77_ 

... . . 4’76 

„ 479._ 

-- 480 

-.481 

tivf IN MnnF 

MIM, 

l.OO 

11.00 

0.30 

5.00 

6. no 

3,00 

3.00 

FNGi'iF sPEen 


613.04 

1 199.22 

2689.39 

2436.04 

2349.41 

1705,8? 

611.70 

'* PH ^ uriP^PPPUPP 

MR 

n . 9 R 1 1 iT 

_l—36455 

— 143.74554 

.117.97134 

-6.4. 72S46- 

n-876BD 

- 0.31-573 

'• C/A OAT in MFA^. 


0. r,flA6 

C.0919 

Q.0646. 

.0.0633 

0,0647 

0,0 869. 

0.0653 

" F/A RATIO CALC. 

- 

0.0967 

0.0952 

0. C643 

0,0650 

0.0634 

0.0932 

' 0.0«?6 

’• nt«^F . IM F / A 

rr 

.. . 11.929 

.-3.593 . 

j-0.50 3 

_ .2.661. 

.-2.004 

7.225- 

8.66L . 

l> 

fi 1 5 PI nu: 

1 P <;/HR . . .. 

60*13-, - 

-92.15 

945.00- 

. . 847 .'38 .. 

-502 .77 

. 92.68 

57.25 

■' FURL FLPI'' 

LP5/HR 

F.09 

8.47 

61.03 

53.34 

32. 54 

P.06 

4-88 

>/AP05 PI ntj 

I n c: /MP 

0 1 

Q.02 056 

0.22284 

0. 19475 

. -0.10964- 

0.01 94 3 

0.01299 - 

■’ reiativf humidity 

V 

2.22 

2.25 

2.42 

2.37 

2.23 

2.14 

2.32 

» RAl'P^'pjpP 

T A' . Hn , 

29-26— 

29 ,27 - 

— ..- 29.2 7- _ 

29,2 7— 

.. 29. 27. 

- . 29.28 . . 

29.20. - - 

lA'U.AJo temp. 

npG.F 

61.30 

61,17 

60.82 

60.91 

61.08 

61 .85 

62.05 

" My^x...•cHT r 

CEG. F . . 

286.26 

280.92 

486.30 — 

-. 423.01.. 

™ , 370,43 

249.23 

2A3.62 . 

Ln 

» MC™E£ T- — — , 

__PPO 

37076.19 

19328.03 . 

771.6 3 .- 

25.20 

— 712.05. 

9157.91 — 

-- 34S49.46 .... . 

KPX WFT 

PD^: 

5.30 

19.62 

3P99.64 

1822. IR 

1889 .59 

17.70 

8.82 

* CC MCI . .. 


. 7.3066 ... 

.. 9. 1079 

0. 24R0 . . 

.. 0.2932 — 

0.3 697,- 

8. 231 . - 

... 6.9246 

11 fP ? i-JF T 

»v 

6-0132 

7i 3^99 

12.3568 

12.?77>7 

12.1851 

7. 8628 

6.-5016 

.C2_.WET. . 


3.5164 

0. 4 765. 

1, 0078 -- 

0.7656 „ 

1.3409 

C.1437 . 

. 3.2750 

n H2P CPPPPCTIOM 

- - - 

0.85110 

0.85763 

0.87291 

0. 85876 

0. 07798 

0.84153 

0-.R5P43 

” HC "AS5/‘'nnF 

1 B/MnnF 

0. 02093 

0.10094 

0.00067 

0.00093 

0.00560 

0.0241 1 

0.05634 

' MCX..:‘J\SS/MQOC_. - _ 

L3/”QDE„ 

O.COOOL-.- 

. 0.00062 .. 

- , 0.031.33 

0.21699 

_ 0.16156 

0.00015 - 

— O.OOQOS 

>' ro >'A ss/Mnrc 

lb/ 'innF 

0.08152 

1 .75 936 

0.01215 

0. 21299 

0. 19757 

0.428?? 

0.22124 

. HC •'PnR/STn.CYCI F 

O* 

6.885 

33.205 

0.22? 

0.396 

1.841 

7 .93 7 

13. 531 

« KC^ ‘■■rncy<iTr). rvr 1 F 

. -r 

n .00 A. 

.0.2 59 

_a3.0S3_ . 

90. 413 

6 7. 3 1 5 

0.053_ 

0.019 

CO Mnpc/srn.CYCI F 

*r 

1.213 

26.181 

0.181 

3.UO 

2.866 

6. 374 

3,292 


HC F‘MSSIf'M PFP HP CY*’CLF = 0.00131 LO/HP TY'-LF PFPCFNT CF ALLOWABLE HC = 68. ‘JZ 


" MPX Ff'issTp'i PFR Hp’cyCLf” = ”" 0.002S7 LF/HP CYfl.F PFRCEMT PF ALLOWABLE NOX= 171.13 

^ . 

■' Cn TMISSION PER HP CYCLE = ~ O.^iei’s LB/HP CYCI.e”' ' PERCENT OF ALLOWABLE CO A3.2B 



TABLE VI h LEANOUT DATA. 61 LB/KR FUEL FLOW 


LirEvilt) 'HO(ba: |5d. 



> CYCLE NO. 912 

CELL- 

-17 

date 1/15/75 






7 

■ 1 TIMING 20 BTOC 




ENGINE 

- LYCOMING 

0-320-DTAD 



' ENG INE..TI MING 20. 000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF > 

CLIMB 

APPROACH 

TAXI 

IDLE 


RUN MUMPER 


912 

913 

914 

915 

917 

918 

920 


TIME IN MODE 

MIN. 

1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

1,00 


ENGINE SPEED 

HORSEPOWER 

RPM 

HP 

616.86 

0.52689 

1204.02 

1.47638 

2703.69 

147.49088 

2432.52 

120.15056 

2358.77 

66.36600 

1206.78 

1,17736 

589.32 

0.98368 


F/A RATIO MEAS. 

_ _ _ 

0.0960 

0.0972 

0. 0855 

0.0824 

0.0874 

0.1043 

0.0932 


F/A RATIO CALC. 
...IN F/A 

% 

0-0930 

-2.315 

0.097T 
0. 486 

0.0834 

-2.493 

0.0317 

“0.768 

0.0859 

-1.695 

0. 1006 
-3,601 

0.0885 . 
(-5.038 y 


AIR FLOW 

LBS/HR 

57.15 

97.76 

950.29 

796. 69 

488. 01 

103.97 

61 .28 


FUFL FLOW 

VAPOR FLOW 

lbs/hr ■ 

LRS/HR 

5.A9 

0.01567 

9 .50 
0.02613 

81.28 
0, 27408 

65.63 
0. 21743 

42.65 

0.11851 

10.85 

0.02400 

5,71 

0.01417 


RELATIVE HUMIDITY 
BAROMETER 

Of 

IN.HG. 

2.81 

29.30 

2.75 

29.30 

2.75 

29.30 

2.86 

29.29 

2.50 

29.28 

2.37 

29.29 

2.36 

29.28 


< IND.AIR temp. 

MAX. CHT 

DEG.F 

OEG.F 

62.23 
323 .66 

62.04 

288.44 

62.43 

_5-28.04 

60.89 

421.57 

61.32 
339. 62 

62.47 

219.64 

53.31 

178.50 


HC WET 

PPM • 

29286.90 

9884-98 

1411,44 

1403.04 

1719.67 

12684.26 

28841 .85 


NOX WET 
CO WFT 

PPM 

% 

5.82 

8.7198 

'16.16 

10.101? 

210.20 

6.5459 

591, 06 
5.9592 

1 47. 97 
7,4426 

9.39 
10. 5424 

3,24 
7. 8610 


C02 WET 
02 WET 

% 

% 

5.8379 

3.4097 

6.7762 

0.6315 

9.2336 

0.0843 

9.5089 
0. 1094 

8.6758 
0. 1571 

6.7327 
0. 5464 

6.1045 

4.0479 


H20 CORRECTION 

^ ~ 

0.90055 

0.87253 

0,87059 

0.86428 

0.86931 

0.88694 

0.91 136 


HC MASS/MOOF 
NOX MARS/MCIDE 

LB/MODE 

LB/MODE 

0.01638 

0.00001 

0.10444 

0.00055 

0,00379 

0.00183 

0. 05204 
0.07102 

0.04777 

0.01332 

0.0398? 

0.00010 

0.01712 
0.00 001 


Co HAS S/M ODE 

Lfl/MOOE 

0,09637 

2. 10925 

0.34752 

4.36849 

4.08591 

0.65417 

0.09224 


» HC MODE/STO.CYCLE 

_NOX MODE/STD.f-YCLE 

9: 

K 

5.387 

0.004 

34. 354 
0.230 

1.247 

0.762 

17. 118 
29.592 

15. 713 
5.548 

13.100 

0.040 

5.632 
0. 003 


CO MODE/STO. CYCLE 

% 

1.434 

31.388 

5. 171 

65.007 

60.802 

9.735 

1.373 


HC EMISSION PER HP 

CYCLE = 

0.00176 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE HC = 

92.55 




NOX EmTsSi'ciN per HP CYCCe'= ” 0.0005<t Lt^/HP CYCLE PERCENT flF ALLOWABLE NOX= 36. IB 


CO EMISSION PER HP CYCLE = 0.0’7346 LB/HP CYCLE PERCENT OF ALLOWABLE CO = 174.91 


TABLE Vila. LEAUOUT DATA, 81 LB/HR, 20° BTDC 


CYCLE ND. 9 2l_ CELL-lY DALE 1 /1*7 /75 


tfA^r_P.U7 J.*0.r LL._APP. lLL'1I.M_2Q..^U?C. ENGINE - LYCOMING 0-320-0140 

- » > ■' 


.. ..engine TIMING 20.000 OFG 

. 6T0C 

P A TFO 

H.P. 160. 

H.C. 

RATIO 2. 

125- 





UNI TS 

IDLE 

■ TAX I 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



pijn.nomefr 


3.n. 

922 

931 

93 6 

937 

926 

930 



TIME IN MOOE 

■ MIM. 

1.00 

li .00 

0,30 

5.00 

6.00 

3.00 

1.00 



engine spfeo 

__ OPS.. HnPSFPOWFR__ 

RPM 

HP 

593.04 

0.37387 

1198.06 

2,24260 

2697,63 2433.54 

147. 87700 119.21857 

2355.17 

66.06090 

1212.66 

2.04160 

588.42 
0.13*^ 88 



F/A RATIO NEAS. 

^ ^ _ 

0.0922 

0.09«5 

0.0819 

0.0795 

0.0019 

0. 0953 . 

0. 0900 



F/A RATIO CALC. 

_% OIFF. IN_F/A 

r 

0.0915 

-o.eiF 

0. 0982 
-1.377 

0. 0809 
- 1.207 

0.0794 
-0. 138 

0.0823 
0. 465 

0.0984 

3.263 

0.0909 

1.037 



AIR FLOW 

LBS/HR 

59. 57 

95.88 

946.94 

.800.52 

489.82 

95.35 

62.24 



FUEL FLOW 
VAPCR FLOW 

LBS/HR 

lbs/h'r 

5,49 

0,01323 

9.54 

0.02187 

77.58 . 
0.30624' 

63.64 

0-24899 

40.12 

0.13625 

9.09 

0.02077 

5.60 
0. Ot 803 



RELATIVE HUMIDITY 
BAPPMFTER ' 

*r 

_TM.HG* 

2.26 
29.28 

2.29 

29.28 

3.31 

29.10 

3.21 
29. 09 

2.93 

29.09 

2.25 

29.27 

2.92 

29.11 



iwo.AIR TEMP, 

...max. cht 

DEG.F 

•DFG.F 

62.92 

256.44 

62.60 
_ 267.81 

61.02 

426.49 

61.25 

429.69 

61.19 

369.78 

62.71 

285.97 

63.27 

239.88 



HC WET 

PPM 

„.2.®236.91_ 

10341-03 

1363.63 

.1311.93 

1559. 15 

9425.93 

29051.95 

^ , 

Ui 

NOX WET 
fO WET 

PPM 

r 

3.29 

8.2299 

13.89 
10. 2039 

349 .45 
5. 3154 

816.08 

4.8391 

227.74 

5.8191 

16.03 

10.0173 

5. 15 
7.8078 



C02 WET 
02 WET 

r 

X 

5.8292 

3.7625 

6.8088 

0.6000 

9.3500 

0,0319 

9.5020> 

0.1091 

8.9344 
0.1 168 

6. 8128 
0.-3880 

5.5422 
3. 9086 



H?b CORRECT ION 


O.CO(.S6 

0.87879 

'0. 87083 

0, 86833 

0.86640 

0.86218 

0.89515 



HC HASS/wode 
MOX ‘''ASS/MODE 

LR/MODE 

LR/MOPE 

0.01681 

0.00001 

0.10R02 

0.00047 

0.00360 

0.00299 

0.04836 

0.0«746 

0.04259 

0,02015 

0. 02631 
0.00015 

0.01779 

0.00001 



CO masS/moDE 

L 8/ MODE 

0.09354 

2.10653 

0.27742 

3.52586 

3. 14163 

0.55273 

0.09199 



HC MOOP/STO. cycle 
NCX MnoE/STD. CYCLE 

i 

» 

5. 530 
0.003 

' 35 . 531' 
0. 196 

1.105 

1.246 

15.909 

40.610 

14.010 

8.397 

.6.656 
0 .060 

• 5.853 

■0.004 



CO MQDE/STD. CYCLE 

? 

1,392 

31.347 

4. 128 

52.468 

46. 750 

8,225 

1.369 



HC emission' per HP 

CYCLE = 

0.00165 

Lfi/HP CYCLE 

. PERCENT 

DF ALLOWABLE HC = 

86.68 




NP'X EMISSION PER HP 

CYCLE = 

0.00076 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

50.52 




CO EMISSION PER HP 

CYCLE = 

0.06119 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

145.68 





TABLE VI I b LEANOUT DATA^ 77 LB/HR,' 20° BTDC 


CYCLE.no. , 92,1 CELLrlT ^DM^E 1/ 15/J5 


• LEAN-OUT T.n. CL. APP. , TIMING 20 PTOC 



. .ENGINE 

- LYCOMING 

0-32 0-0 1 AO 



’ engine timing 20 

,000 OEG. 

BTOC 

RATFD 

H.P. 160, 

H.C, 

ratio 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE off 

CLIMB 

APPROACH 


IDLE 


RUN NUMPER 


„92l_ 

922 

934 

938 

937 

926 

930 


TIME IN wnOE 

*• 

MI N. 

1.00 

11.00 

0 .30 

5.00 

6.00 

3.00 

1,00 


> engine speed 

' res. HOPSEPnwER 

RPM 

HP 

593.94 

0,37387 

1198.86 

2.24260 

2697, 57 
145.72185 

2436.84 

119.32094 

2355.17 
66, 06090 

121 2.66 
2.04100 

588.42 

0.18688 

• 

M F/A RATIO MEAS. 


0.0922 

0. 09°5 

0.0806 

0.0794 

0.0819 

0.0953 . 

0,0900 


' F/A RATIO CALC. 

•' 55 OIFF. IN F/A 

9 

0.0915 

-0.816 

0.0982 
-1 .377 

0.080B 

0.241 

0.0791 

-0.376 

0.0823 

0.465 

0, 0984 
3.263 

0.0909 
1. 037 


AIR FLOW 

LPS/HR 

59.5 7 

95. 88 

953.78 

798.27 

489.82 

95.35 

62.24 


FUFL FLOW 
« VAPOR FLOW 

LBS/ HR 
LRS/HR 

5.<t9 

0.01323 

9,54 

0.02187 

76.9? - 
0. 30870 

63.42 
0.25000 

40. 12 

0..J362-5 

9.09 

0.02077 

5.60 

0.01003 


RELATIVE HUMIDITY 

< barometer 

7 

IN.HG. 

2,26 

29.28 

2.29 
29 .28 

3.34 

29.09 

3.26 

29.10 

2.93 

29.09 

2.25 

29.27 

2.92 

29.11 


' ■ IMO.AIR temp. 

WAX. CHT 

DEG.F 

-DEC.F 

62-9? 

256.44 

62,60 

267.81 

61.08 

425.81 

61 .OF 
421. 53 

6i.l9 

369.78 

62,71 

285.97 

63.27 

239.88 


HC WET 

PPM 

29?36.9 1 

10341 .03 

1273.73 

1268.83 

1559.15 

94?5.93 

29851.95 

cr\ 

-- NOX WFT 

^ CO WET 

PPM 

7 

3.29 

8.2299 

13.89 

10.2039 

295.77 

5.3032 

901.17 

4.8383 

227,74 
5. 8191 

16.03 

10.0173 

5.15 

7.8078 

a 

CO 2 WFT 
02 WFT 

9 

7 

5. 829? 
3.7625 

6.8088 
0.6000 • 

9.2463 
> 0.0662 

9,505f 

0,1596 

8.9344 

0.1168 

6. 8128 
0.3880 

5. 5422 
3-9086 


H?b CORRECTION 

M 

— - - 

0.89686 

0.87879 

0.86657 

0.86927 

0.86640 

0.86218 

0. 09515 


HC MASS/NOpE 
^ NOX MAss/None 

LP/MnoE 

LB/MQDE 

0.01681 

0.00001 

0. 1080? 
0.00047 

0,00337 

0.00254 

0.04653 
0. 10730 

0.04259 
0. 02015 

0.02631 

0.00015 

0.01779 

0.00001 


> r.n NASS/MDOE 

LP/MODE 

0.09354 

2.10653 

0.27744 

3.51463 

3.14163 

0.55273 

0. 09199 


r HC NOOF/STO.CYCLF 

NOX Mpne/STO. CYCLE 

V 

X 

5.530 

0.003 

35. 531 
• 0.196 

1.109 

1.057 

15.340 
44. 709 

14.010 
8. 397 

8 .656 
0.060 

5.853 

0.004 


- CO MODE/STO. CYCLE 

% 

1.392 

31,347 

4,129 

52.301 

46.750 

8.225 

1.369 


'> HC EMISSION PER HP 

41 

CYCLE = 

0.00163 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

86.03 



>• NOX EMISSION PER HP 

CYCLE = 

0.00082 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

54.43 



•• Cn EMISSION PER HP 

CYCLE = 

0.06112 

L0/HP CYCLE 

PERCENT OF ALLOWABLE CO = -- 

145.51 






TABLE VI 1 0. LEAflOlT DATA. 77 LB/HR.' 20“ BTDC 





,,CYCLF Nq.,_ 921 C^LL-IT Dfl,rE 1/15^5 

__ LEftN-niJT T .P. CL. APP. , T IM I^■G 20 BTDC ' 


FMGIME - LYCnMING 0-320-DIAD 


__ engine timing 

20.000 DEO. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 , 



' — ... . _ ^ 

UNITS 

IDJJ 

TAXI 

J. A<F OFF 

CLIMB 

APPROACH 

TAX I 

IDLE 


■ RUN.NIJMPFR 


921 

922 

939 

940 

941 

926 

930 


Tl“c IN “ODE 

M IN ♦ 

1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

1.00 


' P 6 S ♦ hors E.PQ WE_R__ 

RPM 

HP 

593.94 

^0.3 73.87 

1198 .86 
.2.24 26 0._ 

2701.23 
_J14_T.26962 ' 

2430.12- 

117.68355 

2352. 11 “ 
65.29041 

121 2.66 
2.04180 

58R.42 
0. I86BB 


f/a d at in_MPA.s,. 

- - - 

0.0922 

0. 0995 

0. 0R03 

0. 0703 

0,0828 

0.0953 

0 .0 9n'n 


* /A RATIO CAl.1^* 
niFF, IN FM 

9 

0.0915 
_ „.-0. 816 

0.0982 

-1.377 

0.0805 
0,286 

0.0792 

1.117 

0.0826 

-0,331 

0. 0984 
3.263 

0.0909 

1.037 


„ ,AIR .FLOW 

L8S/HP, 

59.57 

9 5. 8 8 

961.34 

796,83 

485. 53 

95,35 

bZ .2^ 


•• 'vAPnp c[_nw 

LB S/HR 
li^S/HP 

5,49 

_.P* 01^23 

9.54 

0,p2l07 

77.17 “ 
0.3 0504 

62.42 

0.24906 

40.22 

0.13550 

9.09 

0.02077 

5.60 
0.01 803 

— 

KhLAriVr HUnIDITV 

. __ eARRMFrFR 

X 

TN^HO. 

2.26 

2.29 
2 9.28 

.3.34 
29.10 

3.24 
. 29,10 

2. 93 
29.10 

2.25 

29.27 

2*92~ 

29*11 


" inD.AlK 

- MAX* CHT 

OFG-F 

fFq;F 

6?.9'2 

256.44 

62.60 

^267, R 1 __ 

60. 89 
440,69 

61.28 

429.00 

61 .2'9” 
366.34 

62.71 

285.97 

63.27 

239.88 



HC WFT 

Nox wet'"'' ~ 

Cn WET 

era WET 

PZ WET 

H 2 n ConRECTION' 

HC “ASS/MP^E 
Nox WA s'/?inr)E 
CO M«SS/’<ai?E 


HC HnoF/STO.CYCLr 
• NOX MPnF/STD.CYClF 

rti Mnr)c/sjr)^',;Y^LP 

I 

~ HC EMI SSirN'PFR HP 
"“NOjr’FMISSinM. PFR' HP' 


.PPM 

ppm' 


y 


LR/MODF 

LB/M(inE. 

Lf?/Mf)DE 


T 

~r ' 


.._292’^6.91 

10341. 03 

1192.52 

.1209.92 

3.29 

13.89 

287.64 

” 805.48 

8.2299 

_ip,2039 

5.2046 

4. .‘204 

5.8292 

6. 8038 

9.2614 

9.4823 

3.7625 

0,6000 

0.0804 

0.0826 

0. 89686 ■ 

0.87879 

0.86680 

0,86456“ 

0.016R1 

0.16.302 

6.00318 

0. 64426" 

0.00031 

_0. 30047 

0.O02A8 

.0.09533.. 

3.40830 

0.09354 

2. 10653 

0.27405 

5.530 

3S 331 

li045 

14. 540 

0.003 

0.196 

1.034 

__3 9,7?0 

1. 392 

31.347 

4. 078 

50.719 ' 


_1541 .65 
219.41 

^5.8658 

8.93S<5" 

0.0734 

0.3690'8” 


CYCLE = 

cyclF= 


0.00161 L 
'o'. 00074” L 


R/HP CYCLE 

8/hp'“cycVe' 


0.04189 
.0. 01931 
3.L5018- 

”‘l3. 78'0” 
_ 8.04^ 
46.878 


PERCENT 'nF'”’ALLOWABLF'“HC'' 


PERCENT OF ALLnw“ABLE ■N0X= 


CO EMISSION PER HP CYCLE = 


0.06048 LRXHP CYCLE 


_942 5.93 _ 
16.b3'-. 

10. 01 r r 
6.8128 

0. 3880 

0.86318 


0.02631 
_p. 00015 
0.5 5273' 


8.656 
0, C60_ 
8,225 


84.94 


■ 49i06 


29851.95 

■”5ll5' 

_7.8 078_ 

5.‘5422 

3.9086_ 

0. 89515 


0.01779 

_q.ooooi 

”0^09199 


5.853 
_0. 00^ 
r.36‘9 




O 


PERCENT OF ALLOWABLE CO 


144,01 


TABLE Vile/. LEAMOUT BATA^ 77 LB/HR> 20° BTDC 


siiafivai TVNiorao 



DATE 


1/15/75 


CYCLE WQ. 921_^ CELL-IJ 


LFAM’OUT T.O. CL. APP. , TIHINC 

20 BTDC 



• ENGINE 

- LYCOMING 

0-320-DIAD 


engine timing 20 

.000 DEG. 

RTDr 

RATED H 

.P. 160, 

H.C. 

RATIO 2. 

125 



UNITS 

IDLE 

TAX 1 

TAKE OFF 

CL IMP 

APPROACH 

TAXI 

IDLE 

PUN NUMPER 



922 

962 

963 

966 

926 

930 

• TIME IN MODE 

MIN. 

1.00 

11.00 

0.30 

5.00 

o 

o 

3.00 

l.OO • 

» engine speed 

RPM 

SR'B.RA 

1198.06 

2699.01 

2630,72 

2351. 87 

1212.66 

588.62 

nRS. HORSEPOWER 

HP 

0.37367 

2.26260 

167.3103 8 • 

118.78623 

66.88269 

2.06180 

0.18688 

* F/A RATIO MEAS. 


0.0922 

0,0995 

0.0767 

0,0750 

0. 0782 

0. 0953 

0.0900 

' F/A RATIO CALC. 

« « 

6.0915 

0.09B2 

0,0770 

0.0766 

0.0796 

0.0986 

0,0909 

• ? niFF. in f/a 

y 

-0.016 

“1.377 

0.600 

2. 150 

1.516 

3.26 3 

1.037 

i 

aiR FLOW 

LRS/HR 

59. S7 

9S.ftfl 

956.28 

812.06 

686.36 

95.35 

62.26 

fuel FLOW 

LBS/HR 

5. 69 

9. 56 

73.32 

60.89 

37.86 

9,09 

5,60 

. VAPOR FLOW 

L6S/HR 

0.01323 

0.02187 

Q.30673 

p, 25660,_ 



0.02077 

0.01003 

RELATIVE HUMIDITY 

■? 

2.26 

2.29 

3.36 

3.26 

2.92 

2.2 5 

2,92 

BAPDMFTFR 

IM.HG. 

29.78 

29.28 

29.10 

29.09 

29,09 

29.27 

29.11 

IMD.AIR temp. 

DEG.F 

62.92 

62.60 

61.10 

61.31 

61, 61 

62.71 

63.27 

» MAX. CHT 

-DEG.F 

256.66 

267. B1 

639.23 

627.89 

367.^7 

285.97 

239.88 

HC W=T 

OpM p 

;9236.R1 

10361.0,3 

1105,7.1 

026.39 

1367. 13__ 

9625.93 

29851.95 

?■ NOX WFT 

~ ' PPM 

3.29 

13.89 

566.66 

1103.71 

356.26 

16.03 

5.15 « 

cn wft 

X 

8. 2299 

10. 2039 

3.87°2 

3 .8599 

6.7650 

10.0173 

7.8078 

■ C02 WET 

X 

5.8292 

6. 8008 

9. 9661 

9.9006> 

9.6632 

6. 8128 

5.5622 

0 2 WF T 

X 

3.7625 

0.6000 

. 0.0563 

0.1260 

0.0896 

0. 3880 

3.9086 

< H2i^ correct lOM 


0. 896R6' 

0.97079 

0.86669 

0.86156 

0.86299 

0-86218 

0.89815 

■ HC MASS/”0DE 

LP/mopf 

0.'0168l'' 

0.1080? 

0.00289 

0.03606 

0. 03587 

0.02631 

0.01 779 

' wnx mass/^'ode 

LB/«ODE 

O.OOOOl 

0.00067 

0.00678 

0. 13160 

0.03073 

0.00015 

0,00001 

CO HASS/MPOE 

J 

LR/MODE 

0.09356 

2.10653 

0. 20039 

2. 80343 

2.69739 

0.55273 

6.09199 

. HC MODF/STO. CYCLE 

X 

5.530 

35 .531 

0.951 

11,198 

11.801 

8.656 

5. 853 

Nnx MnOF/STD, CYCLE 

X 

0.003 

0. 196 

1.991 

56.768 

12.805 

0.060 

0.006 

CO MnDE/sfn.cYclF 

X 

1.392 

31.367 

2. 982 

61.718 

37.166 

8.225 

1.369 

• HC EMISSION PER HP 

CYCLE“= 

0.00151 

LB/HP cycle 

PERCENT OF ALLOWABLE HC = 

79.52 


•' “N'nx EM ISS ION PER HP ' 

CYCLE = 

0.00105 

LB/HP :yclf 

PERCENT OF ALLOWABLE NOX= 

69 .81 



Cn FMISSTON PER HP CYCLE = 0.05216 LB/HP CYCLE PERCENT HE ALLOWABLE CO = , 126.20 


TABLE Vile. LEANOUT DATA, 73 LE/HR, 20° BTDC 




CYCLg MQ. 921 CELL-1 7.. 

LEAN-nUT T-0- CL. APP. , TIMING 20 BTDC 


date 1/15/75 


ENGINE - LYCOMIMG 0-320-DIAO 


FNGINE timing 

20.000 OEG. 

8 TOC 

RATED H.P. 160. 

H.C. 

PATIO 2.125 




UNITS 

IDLE 

TAXI TAKE PFF 

CLIMB 

APPROACH 

TAXI 

IDLE 

PUN NUMBER 


021 

022 945 

94 6 

947 

926 

930 

TIME IN mode 

HIM, 

1.00 

11.00' 0.30 

5.00 

6.00 

3.00 

1.00 


ENGINE SPEED 
__ PBS. HPRSEonwER 

RPM 

HP 

593.94 

0.37387 

1198. 86 
2.24260 

2697.33 
147. 72523 ‘ 

2432 .22 
118.97322 

2349.47 
64. 08667 

1212.66 

2.04180 

588.42 

0,18588 


F/A RATIO MEAS. 

«• -> V 

0.0922 

0. 0995 

0.0764 

0.0752 

0.0791 

0. 0953 

0.0900 


F/A RATIO CALC. 
._S? PlPP. IN F/A 


0.0915 

-0.816 

0. 0082 
-1 .377 

0.0771 

0.871 

0.0767 

1.923 

0.0795 
0. 3 99 

0.09B4 

3.263 

0.0909 

1.037 


AIR FLOW 

LBS/HR 

59.57 

95.88 

960.16 

817.37 

485.25 

95,35 

62. 24 


FUEL FLOW 

VAP.nR FLOW. 

LBS/HR 

L8S/HR 

5.49 

0.01323 

9,54 

0.02187 

73. 36 
0.31003 

61.50 

0,26056 

38.40 
0. 14053 

9.09 

0,02077 

5.60 

0.01803 


R E L AT I V E HUM 1 0 1 1 Y 

T 

2.26 

2.29 

3.40 

3.33 

3.02 

2.25 

2.92 



BAROMPTJP 

‘jnd.air Temp^ 

AX C HT 

HC W=T 

NCX“wEf 

CP WET 

c'ci? WFT~ 

02 WET 

'tt70 CDOp'BCflON 


HC MASS/MDDE 
_NOX MASS/MQDF _ 
CO wa'ss/mcdf 


jN.Hn,_ 

PEG.F 

■.OEG.F 


LR/MOnE 
LA/MODE 
LB/ NOPE 


HC MODE/ STD. CYCLE ?? 

„NOX mpoe/STO.CYCL E St 

CO 'MrinE / STD. c ycCf » 

""HC'fM IsrinN"p EFTrp“cVCLE”V' 

NO'X ' EM I SS foN P EB HP CY CL'E =~ 


CO EMISSION PER HP CYCLE = 


2<?.28_ 
62.92 
2i6.4A_ 

29236.91 

3.29 

8.2299 

5.8292 
3. 7625 
0.89686 


0.01681 
__0. 00 001 
0.09854" 

5.53 0" 

0.003 

■ 1.392“ 


29, 28 

62.60 
^6 7. 

10341.03 
13.89 
10 . 2039_ 
6.8088 
_ 0. 600 0 
6.87879“ 


0.10802 
0. 00047 
2.10653 

35.53 r 

0. 196 

31. ’347 


29.09_ 
60.91 
—6:33. 71_ 

1139.51 
603.54 
3 .9021 
9.9068 
. 0.0604_ 
0. 86 550 


0.00299 

,0..00513_ 

6.20210 

6T983' 

2i 136_ 

3*^ Ob‘9 


0.00151 LB/HP CYCLE 


0.00109 LB/HP CYCLE 


0.05263 LB/HP CYCLE 


__29.09 
61.23 
_428..B6 _ 

__P88.09_ 
U35.31 
_3.9105_ 
9.702fo 
_ 0.1512 
0. 8634 8 


0.03288 
_p. 13618 _ 
2- 86174 

'“ioVof? " 

_56.7A3 

42.585 


2^09_ 

61.60 

_359.64„ 

J1396. 1^ 
372.20 
4.7478 
9-3108 
0.1_0B3 
0. 86858" 


0,03739 

0.03229 

'2r5L2 86~ 

_1 3 .454 
37,394 


PERCENT (IF ALLOWABLE HC = 

Te'rcent 'o'f'Ii'llowabIe' no>^“ 


PERCENT OF ALLOWABLE CO = 


29.27_ 

6 2.71 
_2P5j.9J_. 

_?42 5.93 
16.03 
J0.017J- 
6. 8126 
_ 0.3880_ 

Ol 862r8 


0.02631 
_p,0 0015_ 
0.55273 

trioSB" 

0 . 060 

8‘,225 

79.67“ 

~lZ76(r~ 


125.32 


29.11 

63.2~7 

2 3_1«6a_ 

2985 1.95 

5."l5 

7,8078_ 

5.5“4?2 

3.90 86_ 

o;895r5 


0.01779 

0. 00001 

0.“6’9T99 

57853" 

0.004 

1.369 


TABLE Vllf. LEANOJT DATA, 73 LB/HR, 20° BTDC 


CYCLR NT?.. 92_l _CFLt,-17_ ^L\'?LTJL 



1 p aw— ni IT T «n - n . 

. APR . . TTM f MR 20 PTOC 



ENGINE 

- LYCOMING 0 

-320-01 AO 




cMr.TMP TtMiwr; 

.20 

.000 OEG. 

BTPC 

RATFn 

H.P. 160. 

H • C • 

RATIO 2.125 







UMTS 

IDLF 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



DIIK] MttMfiPt} 



921 

922 

948 

949 

950 

926 

930 



flME IM MODE 


MIM. 

1.00 

ll.OO 

0.30 

5.00 

6.00 

3.00 

1.00 



E NGI N 5 's 0 e “ :'d 
OBS. Hf’PSEPnWFR 


“ RPM 
HP 

593.94 

0.37387 

1198.86 

7.24260 

2700. 39 
147.22426 . 

2433.30 

118.69473 

2352.35 

65.5915? 

1212.66 
2. 04180 

588.42 

0.18688 



py a Q ar Tn mi PA 



0. 0922 

0. 099 5 

0.0760 

0.0747 

O.OSOl 

0.0953 

0.0900 



’*F/A 'rati o' CALC, 
y niPP- TM P/A 



0.0915 

-0.816 

0.0982 
-1 .377 

0.0772 

1.523 

0.0769 

2.937 

0.0797 

-0.49? 

0. 0984 
3,263 

0.0909 

1.037 



A TD Pi nu 


1 pS/HR 

59. 57 

95.88 

962.11 

816.57 

488.07 

95.35 _ 

62.24 


:« 

FUFL FL<^W 

w A eno Cl nur 


LBS/HR 
1 n^/un 

5.49 
0. 013’3 

9.54 

0.02187 

73.14 

0.31962 

3.47 

29.09 

60.99 

0.26284 

39.07 

0.14116 

9.09 

0.02077 

5.60 

0,01803 


i 

«>FLATIVF HUMiniTY 

O A DnMC tC f> 

OT 

h 

rw-Hf;. 

2.26 
79 .7P 

2.29 

29.28 

3.34 

2«.09 

2.99 

29.08 

2.25 

29.?7 

2.92 

29.11 



“tnh.air 

MAV- rMT 


"bEG-F 

-.DEG.F 

62.92 

256,44 

62. 60 
267.81 

61,14 

422.26 

61.33 

428.37 

61.75 

360.08 

62.71 

285.97 

63.27 

239.80 



hc wf t 


PPM 

29796.9 1 

103<Vl .03 

1174.32 

877-49 

1402. 34 

942 5.93 

29351.95 

CTv 

Q 


MOX’WET 
CO WFT 


PPM 

7. 

3-29 

8,2299 

13.89 

10.2039 

632.86 
3. 3858 

1175.42 

3.9185 

383.52 

4.7817 

16.03 

JO. 01,73 

5,15 

7,8078 



C02 WET 
no wCT 


% 

<9 

5. P.297 
3.7625 

6.8088 
0. 6000 

9.6913 

0.0771 

9,55609 

0.1533 

9.L939 

0.1100 

6. 8128 
0.3880 

5-5422 

3.9086 


*1 

' H2n cnRpPCTi ON 


- 

""'>.89686 ■ 

0.97879 

■ d. 8656 5 

0.86240 

0.87295- 

0. 86218 

0. 89515 



HC MASS/MOOF 


LB/mohe 

i p/MnnP 

0.01 6 8l~ 
0.00001 

0. 10802 
0.00047 

0.0030B 
0. 00538 

0.03239 

0.14056 

0.03790 

0.03358 

0.02631 

0-00015 

0. 01779 
0-00001 


»• 

'COMASS/mODE 


L6/MODE 

“"0,09354~ 

2.10653 

0.20145 

2.85877 

2.55439 

0.55273 

0. 09199 



HC OOOS/STO.rYCLF 
MOX MnnF/STD. CYCLE 
CO MODE/STD. CYCLE 

T 

T 

5.530 

0.003 

35. 531 
0. 196 

1.013 
2.24 1 .. 

10.655 
58. 566 

12.468 
13. 992 

8.656 

0.060 

5.853 

0.004 


• 

% 

. 1.39? 

31.347 

2.998 

42.541 

38.012 

8.225 

1.369 


4| 

HC EMtss'inN per" 

HP 

CYCL f = 

b.ooiFi" 

LB/HP cycle" 

PERCENT (IF ALLOWABLE HC = 

79 .71 




. "■'NOX'FHrSSi'nN' per' 

hV 

'CYCLf "= 

0.00U3 

LB/ HP CYCLE 

PERCEN't of ALLOWABLE NOX= 

75.06 



■ 

■"■■■cd" EM I ss I ON'-p E’iT 

h'p" 

■cycle"* 

’""oTo5287 

LB/KP cycle" 

PERCENT OF ALLOWABLE CO = 

125.88 

% 









- 




_ 


TABLE VU^. LEANOUT DATA, 73 LB/HR, 20® BTDC 


CYCLE NO. 921 


CELL-17 


date I/IS/TS 


• LEAN=OUT T.n. CL. 

APP. t TIMING 20 RTDC 



ENGINE 

- LYCOMING 

0-320-DI AD 



< ENGINE TIMING ‘ 

20.000 DEG- 

BTOC 

RATED 

H.P. 160. 

’ H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE DFF 

CL !H8 

APPROACH 

TAXI 

IDLE 


OUN NUMB PR 


9? 1 

922 

957 

958 

959 

926 

930 


TIMF IN MOpe 

MIN. 

1-00 

11.00 

, 0.30 

5.00 

f , 

6. 00 

3,00 

1 .00 


ENGINE SPEED 
DBS. HOPSEPOWEP 

BPM 

HP 

593.94 

0.37387 

H9B.86 

2.24260 

2701.29 
146. 130 09 

2427.54 
118. 07510 

2352.35 

66.00812 

1212.66 

2.04180 

588.42 

0.18688 


F/A RATin ,MEAS. 


0.0922 

0.0995 

0.0738 

0.0726 

0.0761 

0. 0953 

0.0900 


F/A RATIO calc. 
• * D 1 FF . , I N F/A 

r 

0. 0^1 5 
-0.816 

0.090 2 
-1.377 

0.07A5 

0.985 

0.0752 

3.595 

0.0767 

0.751 

0.0984 

3.263 

0.0909 

1.037 


AIR FLOW 

LB S/HR 

59-'57 

95.88 

959.59 

821-25 

480.14 

95.35 

62.24 


- Fu EL FI nw 

> VAPOR flow 

lbs/hr 

LBS/HR 

5.49 

0.01323 

9. 54 
0.021 87 

70.78 

0.31739 

59.65 
0. 26838 

37. 16 
0. 14198 

9.09 
0.02 077 

5.60 • 
0.01003 


B ELATIVE HUMIDI TY 
. RAROMETFR 

IN.HG. 

2.26 
29.28 . 

2.29 
i 29.28 

3.50 

29.06 

3 <5 8 
29.06 

3.07 

29.06 

2.25 

29.27 

?. 92 
. 29.11 


* IMD.ATR TEMP. 

MAX. CHT 

DEG.F 

^>EG.F 

62.92 

256.44 

62.60 

267.01 

60’. 94 
. 433.90 

61. 39 
422.55 

61.13 

350.68 

62.71 ■ 
285.97 

‘ 63.27 
239.88 


MC WET 

PPH 

29236.91 

L03^1.03 

1030.20 

631.36 

1260.6? 

9425.93 

29851 .95 

Qy 

M 

NQX WFT 

cn WFT 

PPM 

9! 

3.29 
8. 2299 

13.09 
10. 2039 

1057. ?0 
2.8809 

1276.13 

3.7937 

593. 74 
3 .6093 

16.03 
10.0173 ' 

5.15 

7-807B 


CO? WET 
n'2 WFT 

or 

5.B292 
3. 762 5 

6. 8008 
0.6000 

9.8979 

0.1204 

9.5595 > 
0.1691 

9. 4606 
0.1498 

6.8128 

0.3880 

5.5 A72 
3.9086 


H20 corpectidh 


0.89686 

0. 87079 

0. 87217 

0.86430 

O‘.07?28 

0.86218 

0.09515 


HC MASS/MPDF 
NOX MASS/MQDE 

LR/MOOE 

LR/MODE 

0.01681 

o.oooot 

0.10P02 

0.00047 

0.00767 

0.00888 

0.02325 

0.15224 

0. 03356 
0.05121 

0.02631 

0.00015 

0..01779 

o.ooobi 

* 

cn mass/mdoe 

IP/ MODE 

0.09354 

2. 10653 

0. 14806 

2.3972 0 

l,9'il43 

0.55273 

0.09199 






Cycle mo. 921 


DftTE 1/ 15/75 


LEAN-nUT T.O. CL. APP. . TIMING 20 PTnC 


•engine timing 20.000 DEG. BTDC 


UNITS 


RAT FD H.P. 160:i_ 

TAXI .TAKE OFF 


PUN NUMpER 

~i [ME IN MODE 

■engine spf'fo 

CBS. Hnp.SEPnWER 


593. 9A 
0.3T3B7 


922 951 

11.00 6.30 

Ti9eIS6 2 69 3*. A 9’ 

2.2A260 1A5.557PA 


F/A RATIO MEAS^ 
F/A RATIO CALC. 

% OIFF. IN F/A 


_0.0922_ 
0.0915 
-0. 816 


_0. 099*5 
0.0982 
-1.377 


_0._073fi_ 

0.0'7A5 

O.flFfl 


AIP FLOW LBS/HR 59.57 95.88 952. 87 

"PUPL flow'” L8S/HR 5.A9 9.5A 70.35 

VApno Finw LRS/HR 0.0n23 0.02187 0,31399_ 

'p'fLATIVF humidity ■ i 2.26 2.29 3.A6 

_PARCMEtE_R I N.HG_, 2 0.28 .2,9 .28 29,07_ 

'iND^AIr' T-EMP. DEG.f” ' 62.92 '“62.60 "60".97" 

MAX. CHT J)fr,.F 256.AA 257.8 1 A52.0A 


-_.NC..WET 

NOX WET 

_cn_wFT 

C02 wet" 

_02_WET_ 

H20 CnRRF'CTION 


HC MASS/MPDE 
NHX MASS/MOOE 
"CD MASS/MOOE 

~'h‘C MObG/STD.CYCLF '■ 
N9X '^POE /STD. CYCLE 
" CO MDDF/STD.CYCLF “ 


HC EMISSION PFR HP CYCLF = 


LP/M9DF 
L 8/ HOOF, 
L8/MOOE 


,29236. 9l_ 
3.29 

8.2299 

5. 8292 
_ 3.7 52 5 
0.89686 


L03A1.03., 
13.89 
JO. 2039 
6. 8058 
_0. 6000 
0.87879 


0.01681 0.10802 

,0.00001 0.000A7 

0.0935A ~2.'l065 3 

’5.530 3"5.5'3r 

0.00? .0,196 

1.392 31.3A7 

'5 ,00 1A2 "l"b/'hP~C YCL E 


998.70, 
950. 59 
2.8776 
10,0106 
0. 0899 
6.87119 


0,002 57 
0.00793 
0.1A6A9 

'0.'8A6 

■3.305 

2.180 


NOX EMISSION PFR HP CYCLE = 


CD EMISSION PER HP CYCLE = 


0.00125 L8/HP CYCLE 


O.OA537 LB/HP . 


TABLE VI li. LEANOUT DATAV 71 LB/HR,' 20° B' 


ENGINE 


LYCOMING 0-320-01 AO 


H .C. RA TI 0 2.125 


CLIMB 

APPROACH 

TAXI 

IDLE 


952 

9 53 

926 

93 0 


5.0 0 

6,00 

3.00 

l.OO 


2A32.28 

119.13013 

2352. 05 
6A. 83997 

1212.66 

2.0A180 

588. A2 
0. 19688 


0.0731 

0,0757 

0.0953 

0.0900 


0,0751 

2.719 

0,0767 

1.33A 

0. O90A 
3.263 

0.0909 

1.037 


P22.91 

A88.70 

95,35 

52-24 


60.15 

0.26666 

36,97 

0.13910 

9.09 

0.02077 

5.60 

0.01303 


3.36 

29.06 

3. 03 
29.06 

2.25 

29.27 

2 .92 
29.11 


61,37 

A18.25 

61.29 
37A. 15 

62.71 

785.97 

63-27 

239.88 


627.16 

1211.7? 

9A25.93 

29851.95 

ON 

... ro 

1206,92 

3.230A 

552 .35 
3.6289 

16.03 
10. 0173 

5.15 
7. 3078 


9.7030 > 
0.1 AAA 

9.5251 
0. i03A 

6.8128 

0.3880 

5. 5422 
3.9086 


0.86602 

0.86903 

0.86218 

0,895.5 


0.02318 
0. 1AA54 

0.03724 
0. 0A761 

0.02631 

0.00015 

0.01779 

O.OOOOl 


2.36023 

1.908A1 

0.55273 

0,09199 


7. 62 6 

60, 22A 

10.606 

19.839 

8.656 
0. 060 

5.853 

O.OOA 


35.122 

28.399 

8,225 

1,369 


ICFNT OF ALLOWABLE HC = 

74,65 



LCENT OF ALLOWABLE NOX= 

83.63 




ICENT OF ALLOWABLE CO = , 108,03 




e kirt 091 

rpi 1 

-1 7 

DATE 1/15/75 






1 c:&M-nMT T-D- Ct . APP. . TIMING 20 BTDC 



■ 'ENRINE 

- LYCOMING 

0-320-DI AO 




_ nnn 

RTOC 

BATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 




071 

922 

954 

955 

956 

926 

930 


TIME IN MODE 

MIN. 

1.00 

11,00 

0.30 

5.00 

6.00 

3.00 

1.00 


~l‘N'r;TN6 SPfEO 

np^ unp^jFPnwPR 

RPM 

HP 

593. 94~ 
0. 37387 

119B.86 
2. 24260 

2701.65 

146.12988 

2437.02 

120.06557 

2350.31 

64.51874 

1212.66 

2.04180 

588.42 
0.18688 . 


F/A RATIO MEAS, 


0.0922. 

0.0995 

0.0736 

0.0734 

0.0781 

0.0953 . . 

,0.0900 . . 


“ f /A RATin CALC* 
y nTFF- TM F/A 

7 

0.0915 
-0. R16 

0.098? 

-1.377 

0,0745 

1,326 

0,0756 

3.008 

0.6'767 

-1.034 

0. 0984 
3.263 

0. 0909 
1.037 



1 RS/ HR 

59.57 

95.88 

959.69 

828. 72 

4 83. 07 

95.35 

62,24 


“fupl flpw 

vApnp FLOW 

-LBS/HR 
L_as7 HR 

5.49 
g. 01323 

9.54 
0. 02187 

70.59 
0. 31551 

60.33 
0. 27152 

37.74 

0.1410B 

9.09 

0.02077 - 

5. 60 
0.01803 


RELATIVE HUMIDITY 

fl fi onsi ftFo 

y 

1 ^| . HCy - 

2.26 
29, 28 

?.29 
29, 28 

3.49 

29.07 

3.40 

29.07 

3.06 

29.07 

' 2.2B 
29.27 

2.92 

29.11 


-uid/air'temp. 
MAX- THT 

oeg.f 

“OEG.F 

62.92 

256.44 

62.60 

267.81 

60. 88 
• 438.92 

61.34 

427.12 

61.59 

360.. 3.8_ 

62.71 

285.97 

63.27 
239.86 - 



PPM 

29236. 9 1 

10341. 03 

1009.50 

633.56 

1227. 82__ 

942 5.93 

29851.95 . 

o> 

CO 

_„Mi w^rj . — 

NOX WFT 

PpM 

3.29 
8. 7299 

13.89 

10.2039 

1009.90 

2.8730 

1242.42 

3.4205 

572. 10 
3.7094 

16.03 

10.0173 

5.15 

7.B078 


C02 WET 

t: 

Of 

5. 8292 
3.7625 

6. 8088 
0.6000 

9. 8344 
0. 1006 

9.5 531’ 
0. 1525 

9.6159 

0.1223 

6.8128 
0. 3880 

5.5422 
3.90 86 


H2P CORRFfTTON 

■' _ 1 

0. 89686" 

0.87879 

0.87116 

0.86555 

0,37969 

0.86218 

0. 89515 


. HC MASS/MpOE 

NPX maSS/MPDE „ 
■ " CD MASS/MOOE 

Tb/mope 
LB /MODE 
LB/MOOE 

0.01681 
n. nnnn i 

'o'.'lOROZ 

0.300A7 

0. 00262 
0-00848 

0, 02361 
0.15002 

0.03260 

0.04922 

0,02631 

0.00015 

0.01779 
0, OOOOl 


"■'0.09354 

■'2.10653 

'0.14715 

2.51977 

1.94681 

0.55273 

0.09199 


“ HC vnoF/STD.CYCLF" 
Mfiv Mnnc / cm - r vr 1 f 

% 

5.530" 
0, 003 

35.531 

0.196 

0.86 1 
3.533 

7. 76 8 

62.509 

10. 725 
20.506 

8.656 

0.060 

5.353 

0.004 


rn MPDF/STD. CYCLE 

% 

1,392 

31.347 

2.190 

37.497 

28.970 

8 .225 

U369 


hc ’emissi pn’ per'hp’ 

CYCLE = 

d.00r4'2’ 

18/ HP cycle” 

PERC'ENT of allowable HC = 

74.93 



“no X ”e m 1 s s r on“ p er” hp ‘ 

'cycle ■ 

0.00130 

LR/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

86,81 




CO PMISSI ON PER HP CYCLE = 0.04ft62 LB/HP CYCLE PERCENT PF ALLOWABLE CO * ' 110,99 


TABLE Vllj. LEANOUT DATA.’ 71LB/HR’.' 20° BTDC 


. S'Y Cj- ^ JiS! • „ .‘’J J- * 

LFflN-OUT T.O. CL. ftPP 


_CELL7l7_ 

TIMING 20 <^TDC 



l?/75 



ENGINE 

- LYCOMING 

0-320-DIA0 



H.P. 160. 

H.C. 

RATIO 2. 

125 



TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


960 

969 

962 

926 

930 


0.30 

5.00 

6.00 

3.00 

l.OO 


2689.23 

2427.18 

2351.87 

1212.66 

588.42 


141.71951 

118. 14255 

65.04013 

2.04180 

0.13688 


C.06P8 

0.0702 

0.0709 

0.0953 

0.0900 


0.0707 

0.0715 

0.0713 

0.0984 

0,0909 


2.793 

1. 078 

0. 564 * 

3,263 

1.037 


96S..44 

039 .10 

498.84 

95. 3S 

62.24 


66.39 

58.89 

35.35 

9.09 

5.60 


0.31<539 

0.31182 

0. 14583 

0. 02077 

0- 01 803 


3.48 

3 .82 

3.10 

2.25 

2.92 


29.05 

29.04 

29. 05 

29,27 

29.11 

_ 

60.93 

61-31 

61.05 

62.71 

63.27 


456.30 

406 .71 

373.48 

285.97 

239.88 








799.18 

174.24 

901. 28 

942 5.93 

29851.95 


2107.31 

1481 .95 

1285.33 

16.03 

5.15 


1.5081 

1.9008 

1,8386 

10.0173 

7.9078 


10.4054 

io.9028'^ 

10.7374 

6. 8128 

5.5472 


0.1513 

0.0917 

0,2704 

0.3980 

3.90''6 


0. 87084 

0. 86433 

0-87732 

0.86218 

0.89515 


0.00205 

0.00649 

0.02136 

0.02631 

0.01779 


0.01750 

0.17889 

0. 11098 

0,00015 

O.OOOOl 


0.07641 

1.45874 

0.96853 

0.55273 

0.09199 


0.674 

2.136 

7.025 

8.656 

5. 853 


7. 293 

74. 53 8 

46.243 . 

0.060 

0.004 


1.137 

21.707 

14.413 

8. 725 

1.369 


PERCENT OF ALLOWABLE HC = 

65.41 




PERCEN"t of allowable N0X= , 128*. 34 


percent of allowable CO = 


6S LB/HR,' 20® BTBC 


79.59 



nAT e 1/ i 'i/7 5 


C_YCtE,„IWO. 9?1 CFLL-ll .. 


LEAN-nUT T.O. CL 

. APP. . TIMING 20 RTDC 



ENGINE 

- LYCOMING 0 

-320-DIAD 



PNfiTK'F TTMfNG 

20 

.000 DEG. 

BtDC 

RATFD 

H.P. 160. 

H.C. 

RATIO 2.125 






UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


P(IM 



921 

922 

963' 

964 

965 

926 

930 


TIME lAf MODE 


HI N. 

l.OO 

11.00 

0.30 

5.00 

5.00 

3.00 

1,00 


f’nginie sp'ffo 

HRC^ MnP^PpnWCR 


RPM 

HP 

593 . 94 ” 

0.37387 

1198. 66 
2.24260 

2696.07 

142.76881 

2423.82 

117.66196 

2348.15 

64.47594 

1212.66 

2.04180 

588.42 

0.18688 


F/ a R ATlri HFAS-. ‘ 



0. 0922 

0. 0995 

0.0700 

0.0696 

0-0718 

0.0953 

0.0900 


F/a RATIO CALC. 
7 OlFF. TN F/A 


X 

0.0915 

-0.816 

0.0982 

-1.377 

0.0703 

0.468 

0.07.13 

2.376 

0.0710 
- 1.054 

0. 0984 
3.263 

0.0909- 

1.037 


flip FLHW 


L«S/HR 

59.57 

95. 88 

951.52 

843.17 

494.89 

95.35 

62.24 


FUFL FLOW 
v/Aono Cl nu 


LBS/HR 

t-RS/HR 

5.49 

0-01323 

9.54 

0.02187 

66,61 

0.32231 

58.72 

0.2R538 

35. 51 
0.15375 

9,09 

0.02077 

5 .60 
0.01803 


RPLATTVE HUMIDITY 

R ACPMP TFft 

I N.HG. 

2.26 

29.28 

2.29 

29.28 

3. 55 
29.05 

3.51 

29.05 

3.23 

29-04 

2.25 

29,27 

2;92 

29.11 


MAY- r HT 


OEG.F 

*deg.f 

62.92 

256.44 

62. 60“ 
267. 81 

60.65 

462.66 

61 .25 
416.59 

61.11 

359.61 

62.71 

285.97 

63.27 

239.88 


HC WFT - 


PPM 

29236.9 1_ 

10341.03 

772 .46 

163.9 2 

851. 06 

942 5.93 

29851.95 

OS 

MOX WET 
CO WET 


PPM 

r 

3.29 

8.2299 

13. 89 
10.2039 

2157.01 

1.4954 

1253.62 

1.9013 

1233.82 
1. 8024 

i6-0‘3 
10. 0173 

5.15 

7.8078 


CC7 WET 
P2 HPT 


X 

5. 8292 
3.7625 

6,8088 
^ 0. 60 00 

11.2350 
0. 1641 

10 . 9554 ’’ 

0.0912 

10.9905 

0.2057 

6. 8128 
0.3880 

5. 5422 
3.9C36 


H20 CnRPECTiciM 



0.89686 

0.87879 

0.87009 

0. 86 229 

0,87535 

0. 86218 

0.89515 


^HC’ MASS/Ynn? 
N'OX MASS/ MODE 
CO MASS/MODE 


LB/mdde 

LB/MPnE 

0.016S1 
0 .0000 1 

■ 0. 10802 
0.00047 

0,00196 

0.01770 

0.00614 
0, 15211 

0.02258 

0.10607 

0.02631 
0.0001 5 

0-01779 

O.OOOOl 



LB/MOOF 

0.09354 

2.10653 

0.07487 

1.40747 

0.94530 

0.5 5273 

0. 09199 


"Hr. MnD’F/STn.CYCLE" 
MQX MOOF/STD. CYCLE 

% 

9 , 

5. 530 
0.003 

35. 531 " 
0.196 

0.644 

7.376 

2.020 
63. 380 

7.429 
44. 194 

8 .656 
0.060 

5,853 

0.004 

S> c 

CO ~MQDE/STD',C YCLE 

X 

• 1.392 

31.347 

1.114 

20.944 

14.067 

8.225 

1.369 

•v c5 

” ■'hc 'eMTSSIC'n' pER 

HP" 

■CYCLr = 

0.00125 

LB/HP :yclf 

PERCENT OF ALLOWABLE HC = 

65,66 


£ ^ 

to ..jU- - 

""NPX 'EMTSSrOfT per" 

'hp' 

CYCLE = 

0.00173 

LR/HP CYCLF 

PERCENT OF ALLOWABLE NOX* 

115.21 




CO EMISSION PF^ 

HP 

CYCLE = 

0.03295 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = " 

78.46 















CYCLF NO. 9Z1 

CELL- 

-17 

DATE 1/15/75 






LFAN-OUT T.O. CL. APO. , TIMING 20 BTOC 



ENGINE 

- LYCOMING 

0-320-DlAD 



1 

• ENGINE TIDING 20 

.000 DEG. 

RTDO 

RAT ED 

H.P, 160. 

H.C , 

RATIO 2. 

125 



r 

1 

UNITS 

lOLF 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


y 

■’ RUrt NIJMRFR 


<52:1 

922 

966 

96 7 

968 

926 

030 


T INE IN MHOE 

MIN. 

l.OO 

11.00 

0,30 

5,00 

6.00 

3.00 

1,00 


engine speed 

OBS. HORSEPOWER 

RPM 

HP 

S93.DA 

0.373B7 

1198.86 

2.2A260 

2695.65 
1A2. 38882 

2A25.80 ' 
119.88766 

2351.39 

63.58942 

1212.66 

2.04180 

588.42 

0.18680 


a 

« F/A RATIO NBAS. 


O.OP22 

0. 0995 

0.0700 

0. 0688 

0.0712 

0,0953 

0.0900 


' F/A RATIO CALC. 

' 3 DIFF. IN F/A 

X 

6,0915 
-0. 816 

0.0982 

-1.377 

0,0702 

0.257 

0.0711 

3.333 

0.0708 

-0.586 

0. 0984 
3.263 

0.0909 

1.037 


9 

AIP FLOW 

L3S/HR 

59.57 

95.98 

952.39 

846.66 

494.04 

95.35 

62.24 


FUEL FLOW 
•1 VAPOR Ft nw 

LBS/HR 
1 PS/HP 

5.A9 

0.01323 

9.5A 

0.07107 

66.66 

0.3A156 

58.26 
a.2984P, 

35. 17 
0.1503B 

9.09 

0.020T7 

5.60 

0.01803 


RELATIVE humidity 
RAP.OMETFR 

* 

IN. HR. 

2. 2 6 
29.28 

2-20 

?9.28 

3.7A 
79. OA 

3.65 

29,04 

3. 36 
29.04 

2.25 

29.27 

2.92 
29. 11 


INO'.AIR TEMP.' 
MAX. CMT 

DEG.F 

.OEG.F 

62.92 
256, AA 

62.60 
767.8 1 

60. 93 
450.06 

61.0 4 
412.33 

61.13 
365. 88 

62.71 

285,97 

63.27 

239.08 

* 

HC WET 

PPM 

29236.91 

' 103A1.03 

774.70 

151.98 

BZ7.9B 

9425.93 

29851.95 

o\ 

NOX WET 
CO WET 

PPM 

sr 

3.29 

8.2299 

13,89 

10.2039 

2250. 62 
1.A360 

1322.23 

1.8312 

1277.53 

1.8160 

16-03 
10. 0173 

5.15 

7.8078 


0.0 2 VET 
PZ WET 

7 . 

% 

5.8292 

3.7625 

6, 8098 
0. 6000 

ll .2404 
0, 1700 

10.970R> 
0. 0938 

11.0582 
0. 26 17 

6. R128 
0. 38P0 

5.5422 
3 .9095 


H2C1 CORRECTION 



'5.89686' 

0.B7R79 

0.87130 

0.85913 

0.67284 

0. 86218 

0, 39515 


. HC MAS5/'*onf 

NOX mas?/”QDf 

'cn NAss/MCloe 

LP/Hooe 
LB/ MOOF 

0.01681 

0.00001 

0.10802 

0.00047 

0.00197 

0-01854 

0.00570 
0. 16055 

0.02190 
0. 10939 

0.02631 

0.00015 

0.01779 

O.OOOOl 


LP/MODE 

0.0935A" 

2.10653 

0.07216 

1.35653 

0.94866 

0.55273 

0.09199 


. HC NODF/STO.CYCLE 

NOX MOOF/STO. cycle 

% 

7 . 

5. 53 o' 
0.003 

35. 531 
0.196 

0. 648 
7.724 

1.874 

66.895 

7.198 

45.580 

8.656 

0-060 

5-853 
0. 004 


CO MOOF/STD.CYCL E 

? 

1.302 

31.3A7 

1.074 

20.186 

14.117 

8.225 

1.369 


- HC EMISSION PER HP 

CYCLE = 

“ 0 .“00 124 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

65.29 



■ NOX EMISSION PER HP 

CYCLE = 

0.00181 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

120.46 



CO EMISSION PE.R HP 

CYCLE = 

0.0326A 

LB/HP :ycle 

PERCENT OF ALLOWABLE CO = , 

77.71 

% 



If 




DATE 


1/ 


_C Y C LE„ N n 921 C FL L - 1 7_ 

LE AM-out t.o. ct. app. , ttmino 20 btdc 


ENOINE TIMING 

20 

.000 DEG 

. BTDC 

RATED 

t 


UNITS 

IDLE 

TAXI 

t 

PUN NIJMPFR 



®21 

922 

TIME IN NnOE 

i 


MTN. 

1.00 

11.00 

engine speed 


RPM 

F«3?;QA 

1198.86 

D6S. HnoSEPOWER 


HP 

0.37387 

2.24260 

• F/A RATIO MEAS. 



0.0922 

0.0Q95 

• " " F/A P ATin CALC. 


- - - 

0.0915 

0. 0982 

■ % PJFF. IN F/A 



-0.516 

-1 .377 

A IP FL^W 


LRS/HR 

SR.M7 

95.08 

FUEL FLrW 


LES/HR 

5.49 

. 9.54 

VAPnR FLOW 


LBR/HR 

0.01323 

0.02187 

> RELATIVE HUMIDITY 

% 

2.26 

2.29 

■ BAPPNETER 


IN.HG. 

29.28 

29. 28 

' IMP. AIR temp. 


DFG.F 

62.92 

62.60 

MAX. CHT 


-DFG.F 

256.44 

267.81 

HC H=T 


PPM 

_j20236.91 

10341.03 

NOX WET 


ppM 

3.29 

13.99 

Cn WET 


% 

8.22R9 

10. 2039 

- CP2 WET 


■x 

5.8292 

5.8088 

02 WFT 



3. 7625 

0. 600 0 

H2P CORRECTION 


“ ” — 

0,89686 

0.37879 

' HC MAS'S/MODE 


LP/MOOE 

0,01681 

0 .1080? 

NOX MASS/NOnE 


LP/MOPE 

0.00001 

0.D0047 

CD HASS/MnDE 

1 


LB/ MODE 

0.09354 

2.10653 

HC NODF/STD-CYCLF 


5, 530 

35.531 

NOX MOnp/STD. CYCLE 

r. 

0.003 

0. 196 

CP MODE/STD. CYCLE 


1.392 

31.347 

• ■■■"hc "emission pep' 

HP” 

c'ycTe ■= ' " 

O.OOIT2 

'L8/HP“'CYrCF " 

• ~ Nnx“EMISSinN PER 

HP 

CYCLE ‘=““' 

0.00241 

"L &/HP "cycle” 

. "“"co EMISSION PER 

HP 

CYCLE = 

0.02395 

LB/HP CYCLE 


15/75 

. 

• ENGINE 

- LYCnXIMG 

0-320-niAD 



H.P. 160. 

H.C. 

RATIO 2. 

125 



TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLF 


976 

977 

97 8 

926 

930 


0.30 ■ 

5.00 ' 

6.00 

3.00 

1.00 


2763i5r” 

139.81818 

2421.66 
116.01 779 

2350.55 

64.07449 

1212;66 

2.04180 

588.42 

0.19688 

• 

0.0673 

0.0666 

0.0653 

0.0953 

0.0«00 


0.0671 

-0.235 

0.0686 
3. 048 

0.0661 

1.327 

0.0994 

3.263 

0.0909 

1.037 

’ • 

955.57 

853 .06 

523.58 

95.35 

62.74 


64. 29 
0.45000 

56.03 

0.40101 

34.17 

0.22729 

9.09 
0. 02077 

5.60 
0, 01803 


4.92 
29. 03 

4.84 

29.03 

4.50 

29.03 

2.25 

29,27 

2.92 

29.11 


60.91 

446.45 

61 .02 
410.54 

61.30 

372.93 

62.71 

205.97 

63.27 

239.08 


344.27 

55.40 

252. 56 

9425,93 

29851.95 

o> 

2829.48 
0. 5126 

1797.18 

0.9174 

1602.26 

0.5189 

16.03 

10-0173 

5.15 

7.8078 


11.6177 

0.3361 

11. 350 61 
0-1437 

11.4045 

0.6000 

6. 8128 
0.3A8O 

5-5422 

3-9086 


0. 87623 

0. 86301 

0.8714 8 

0. 8621 8 

0.89515 


0.00087 
0^.0231 4 

0.00208 

0.21029 

0.00695 

0.14285 

0. 02631 
0.00015 

0.01779 

0.00001 


0.02558 

0.67982 

0. 20223 

0,55273 

0.09199 


0.286 
9. 643 

0.683 
90. 953 

2.286 

59.523 

8,656 

0.060 

5.853 

0.004 


0.381 

10 , 116 

4. 200 

8.225 

1.369 


PERCENT DF ALLOWABLE HC = 

58.83 

, 


PERCENT DF ALLOWABLE NOX* 

160.38 



PERCENT OF ALLOWABLE CO = , 

57-03 





B/HR, 20° BTDC 



CYCLfj Nr. qgl 

CELL 

-17 

DATE 1715/75 






t 

- LEAN-fHJT T.n. CL. 

APP. , timing 20 RTOC 


• ENGINE 

- LYCOMING 

O-320-OIAO 



1 

< ENGINE timing 20,000 DEG. 

BTOC 

PATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



T 

• 

UNITS 

IDLE 


TAKE OFF 

CLIMB 

APPROACH 

TAX! 

IDLE 


1 

RUN number 


921 

922 

970 

971 

972 

926 

930 


TtMg IN Mone 

li 

MIN, 

1.00 

ll.OO 

0. 30 

5.00 

6.00 

3.00 

l.OO 


■' ENGINE SPEED 

■■ 08S. horsepower 

RPM 

HP 

593. 9A 
0.37387 

1198 .86 
2.24260 

2709.39 

140.94124 

2444,10 

120.43333 

2351.99 

65.45584 

121 2.66 
2.04180 

588,42 
0. 18688 

‘ 

F/A PATIO MFAS. 


,0.0922 

0. 0995 

0.0673 

0.0675 

0.0666 

0. 0953 

0.0900 


.• F/A RATIO CALC. 

■' % OIFF. IN F/ A 

r 

0.0P15 
-0, 816 

0.0982 

-1.377 

0.0669 

-0.477 

0,0691 
2.42 7 

0,0659 

-1.129 

0. 0984 
3 .253 

0,0909 

1,037 


AIR FLOW 

lbs/hr 

59.57 

95.88 

955.80 

859.56 

522.94 

95.35 - 

62.24 


RUFL FLOW 
„ VAPOR FLOW 

LBS/HR 
LBS/HSL 

5. A 9 
0.01323 

9.54 

0.02137 

64.28 

0.'3R900 

58.02 

0.34950 

34. 84 
0.19337 

9,09 

0.02077 

5.60 

0.01803 


> PFLATIVF HUMIDITY 

BAPn«ETER 

% 

TN.HG. 

2.26 
29. 2B 

2.29 
29. 28 

3.91 

29.04 

4,19 

29.03 

3.87 

29.03 

2.25 

29.27 

2.92 

29.11 


INO.AIP TFMP. 
MAX. CHT 

OEG.F 

J)EG.F 

62.92 

256-4A 

6 2.60 
267.81 

60. 91 
457.20 

61.07 

409.03 

60.93 
376. 50 

62.71 

285.97 

63.27 
239. 88 


•’_Hr WET 

PPM 

29236.91 

10341.03 

293,8? 

96.30 

185.58 

9425,93 

29851,95 

ON 

CO 

NOX WFT 
CO WFT 

PPM 

7. 

3.29 

8.N2799 

13.89 

10.7039 

7840.08 

0.4859 

1008.68 

1.0657 

1606. 96 
0-4574 

16,03 
10. 0173 

5.15 

7.8078 


V CP2 WET 

02 WFT 

■W 

5,8292 
„ _3. 762.5 

6. 8088 
0.6000 

11, 6354 
0.3619 

11.2955> 
0. 1130 

11,5134 

0.6245 

6.8128 
0. 3880 

5.5422 
3.90 86 


H2C CORBECVioH 


0. 89686 

0.87879 

0,87729 

0.86490 

0.88001 

0.86218 

0,89515 


HC mass/nodf 
- _ NOX MA5S/MOOE 

LB/MOOe 

LB/MnOE 

0.01681 

O.OOOOL 

0. 10802 
0.30047 

0.00074 

0.02323 

0, 00367 
0.22193 

0.00512 

0,14357 

0.07631 
0.0 0015 

0.01779 

0.00001 


1 CO MASS/MPOr 

LR/MOOF 

0.09354 

2. 10653 

0.02425 

0.79730 

0.24932 

0.55273 

0,09199 


HC MfiOF/STr). CYCLE 

NOX mpde/std.cycle 

7, 

% 

5 . 530 
0.003 

3’5.5?1 

0.196 

0, 244 
9.680 

1, 206 
92.472 

1. 6 84 
59.820 

8.656 

0.060 

5,853 
0. 004 


> CO MnoF/STD. CYCLE 

~ HC EHI SSION' PFR~HP 

'Z 

1.392 

31.347 

0. 361 

11.872 

3.710 

8 .225 

1.369 


CVXLE = 

0.00112 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE HC = 

58.71 



NOX EMISSION PFR HP 

CYCLE = 

6 . 00243 

LR/HP cycle 

PERCENT OF ALLOWABLE NOX= 

162.24 



■' CO EMISSION PER HP 

11 

CYCLF = 

0.02448 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

58.28 




TABLE VI 1 0. LEANOUT DATA, 6A LE/HR, 20° ETDC 



9.21 <LeLL-l.7 DATE 1/16/75 


- 

1 EAN-nUT T-0- CL- APP. . TIMING 20 BTDC 

. . ■ 


ENGINE 

- LYCOMING 

0-32 0-01 AO 



1 

« 

. ENGINE TIMING 20.000 DEG. 

BTDC 

RATED H 

,P. 160. 

H.G. 

RATIO 2. 

125 



1 

« 


UNITS 

IDLE 

TAX I 

TAKE OFF 

climb 

APPROACH 

TAXI 

IDLE 


1 

RUN NUMBER 


921 

922 

973 

974 

975 . 

926 

930 


*► 

TIME IN MODE 

MIN. 

l.OO 

1 1.00 

0.30 

5.00 

6.00 

3.00 

1.00 


" 

ENGINE SPEED 
GPS. HDPSEPDHER 

RPM 

H” 

593.94 

0.373R7 

1190. B6 
2.24260 

2702,85 
139.7300 7 

2436.84 

119.16124 

2357.33 

65.38005 

1212.66 

2.04180 

508.42 

0.18688 


' 

F/A RATIO MBAS. 


' 0.09?? 

0.0°95 

0.0668 

0.0669 

0.0666 

0. 0953 

0.0900 



F/A RATIO.'CALC. 
% DIFF. IM F/A 

“S 

0.0915 

-0.B16 

0. 090 2 ■ 
-1.377 

0.066,9 
0. 182 

0.0686 
2. 5Bl 

0.0658 

-1.184 

0.0984 

3.263 

0.0909 

1.037 



AIR FLOW 

LRS/HR 

59.57 

95.88 

955.04 

■ 861.62 

525. 56 

95.35 

6?.. 24 


.j 

FUEL FLOW 
VAPfiR FLOW 

LPS/HR 

LBS/HR 

5.49 

0.01323 

9.54 

0.02187 

63,81 

0.41014 

57.64 

0,37642 

35.00 
0. 21366 

9.09 

0.02077 

5.60 

0.01803 


T1 

RELATIVE HUMIDITY 
PARDMFTFR 

% 

in.hg. 

2.26 

29.28 

2.29 

29.28 

4.48 
29. 04 

4.51 

29.04 

4.18 

29,04 

2,25 

29i27 

2.92 

29.11 


' 

TND'.AIR TEMP. 
MAX. CHT 

DFG.F 

-OEG.F 

62.92 

256.44 

52.60 

257.81 

60.75 

444.82 

61.05 
411 .32 

61.18 

371.59 

62.71 

285.97 

5 3.2,7 
239. 88 

* 


HC WET 

PPM 

29236.91 

J.0341.03 

334. 47 

65.81 

219.83 

942 5.93 

29851 .95 

ON 

\D 

!• 

NPX WET ■ 
rO WFT 

PPM 

•JP 

3.29 
8. ?2°9 

13.89 
10. 2039 

2870.29 

0.4747 

1947.79 

0.B839 

1593.06 

0.4849 

16.03 

10.0173 

5.15 
7. 8078 


«' 

CH2 WET 
02 WET 

7. 

5.B292 
3.742 5 

6. 8088 
0.6000 

11.5878 

0.3600 

11.3021» 

0.1309 

11. 5032 
0,6642 

6. 0128 
0. 3BflO 

5.5422 

3.9086 


«4 

H2n CORRECTION 

_ _ _ 

0.P96B6 

0. 87879 

0, 87538 

0.66479 

0.08007 

0,84218 

0.B9615 


*1 

< 

«C MASS/MODE 
NOX masr/modf 

L B/ mope 
LR/“ npE 

0.01631 

0.00001 

0.10802 

0.00057 

0.00084 

0.02343 

0.00 249 
0.23914 

0, 00609 
0.14304 

0-02631 

0.00015 

0.01779 

o.ooooi 


t 

CD MASS/McinF 

LB/MCinE 

O.OR354 

2.10553 

0, 02364 

0.66585 

0.25563 

0.5B273 

0.09199 


v> 

HC Mnnc/STD. CYCLE 
NOX MnDF/STO.rYCL E 

<r 

5.530 

0.003 

35 .531 
0. 196 

0.277 

9.763 

0.820 

99.642 

2.004 

59.599 

8.656 

0.060 

5.853 

0.004 


41 

CO MOOE/STD.CYCLF 

T 

1,392 

31.347 

0.352 

9, 908 

3. 953 

8.225 

1.369 


«» 

HC EMISSION PER HP 

CYCLE = 

0.00111 LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

58.67 



■' 

MOX EMISSION PER HP 

CYCLE = 

0.00254 LB/HP TVCLF 

PERCENT OF ALLOWABLE NOX= 

169 .27 


i 

4| 

"'■■cO "emission per HP 

CYCLE = 

0.02375 LB/HP CYCLE 

percent DF ALLOWABLE CO = ^ 

56.55 

% 


»• 
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TAl^iFVTTn. IFflWnilT BATA. 

m LB/HR/ 

20° BTDC 

• 




is 
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CYCLF ^'n 


742 


CELL-17 


PATE 1/ 8/76 


15PFGBT0C L FANinUT 


FNGI^F TIHrMG IS. OOP DEC. 

UNITS 


P UN NUNP EP 

T IME IN MOPE m‘in. 

ENGINE SPFEP RPTI T” 

PPS. HOP SE POWER HP 

"mamfolo Press'. ■ 'in."hg. 


ro.CL.APP 


5«90'.76 
_0. 5726S 

o.oo" 


81.0#/HR 


_J 1-&0-' 

TAXI TAKE OFF 


743_ 

11. 'OO 

Tz^zTzT 

1.A5742 

0.00 


ENGINE “ LYCOMING 0-320-OIAD 


H.C. RATIO 2.125 


2699.73 
_141 .86967 

o.oo" 


CLIMB 


2425.52 
_1 16. 18546 

■' o.oo" 


APPROACH 


2352, 35 
64.42284 
0 . 00 " 


1202.22 
_1.6 7C78 
O.DO’ 


6 05"; 7 4“ 
^15597 
3.00' 


F/A RATIO MFAS. 

- — 

0.0965 

0. 1059 

0.084? 

0. 0833 

0.0851 

0. 1019 

0.1002 

F/A RATIO CALC, 

^ - 

0. 0961 

0. 1054 

0,0829 

0.0340 

0.0852 

0, 1041 

0.0954 

3! OIFF. IN F/A 

r, 

-C.351 

-0.471 

-1. 532 

0. 752 

0.151 

2.209 

-4.792 

AIR Fi nw 

LB S/HR 

60.67 

114.30 

958.54 

857.82 

509.67 

106.35 

59.65 

FUEl FL^W 

L PS/HR 

5.85 

12.11 

.80.70 

71.50 

43.38 

10.83 

5.98 

VAt'ps FLOW 

LBS/HR 

0.C1G45 

0.02020 

0.18547 

0. 16092 

0. 08702 

0.01760“ 

0.00992 

HIP'-IOITY GR H20/LB PRY AIR 

C.OOO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

DEW POINT 

OEG.F 

0.000 

0.000 

0. 000 

0.000 

0.000 

0 .000 

0.000 

REIATIVF HUMIDITY % 

1 .80 

1.84 

2.04 

2.01 

1. 8? 

1.74 

1.74 

PAPnMETER 

. IN.HG, 

29.25 

29.25 

29,41 

29.41 

29.41 

29.26 

'29.26 "g 

IND. A IP PRESS. 

IN.HG. 

0.00 

0.00 

O.CO 

0.00 

0.00 

0.00 

0.00 - 

INP.AIR TEMP. 

DEG.F 

59.99 

59.92 

59.66 

59.87 

69. 89 

60.13 

60. 02 

MAX. CHT 

DEG.F 

223. 65 

27 0.42 

400.45 

427.05 

347.84 

31 8.47 

229. 19 

MC WET 

PPM 

24228.66 

13886.38 

120B.52 

1191.62 

1350. 53 

12197.21 

24127'.?i 

MPX WET 

PPM 

1.04 

5.31 

125.17 

339.37 

83.35 

A.feo'""' 

1.31 

cn WET 

t 

8. 5776 

10. 99 83 

6.1325 

6.4840 

6.8332 

10.7873 

8.6637 

CC2 WFT 

% 

6.4385 

6.1867 

9.0345 

8. 8110 

8.5677 

6. 3438 

6.4753 

0 2 WET 

X 

2. 0629 

C.3164 

0.0490 

0.043B 

0.0317 

0. 1988 

2.2244 

H20 CORFECTION 


0.88598 

0.88064 

0.87113 ■ 

0. 86343 

0.86647 

0.86976 

0.90193 

HC MASS/mpoE 

LB/ MODE 

0.01441 

0.17664 

0.00326 

0,04776 

0.03805 

0.C3884 

’”tf. 01429 ■“ 

MPX MASS/MOOF 

LB/MOPE 

0.000002 

0-000219 . 

0.001093 0 

•G44065 

0,007767 

0,000048 

0.000003 

CO HASS/M.nnE 

LB/ MODE 

0.10080 

2.76501 

0.32672 

5. 13629 

3.88461 

0.6 7899 

0,10138 

HC MOQE/stO. CYCLE % 

4.73 9 

58.104 

1.072 

15.710 

'12.778’ 

i2,778'"' 

4.699 

MPX MnnE/STO.CYCLE % 

O.OOl 

0.091 

0, 45,5 

18.360 

3.236 

0 .020 

3.001 

C'r MODE/STO. CYCLE % 

1.500 

41.146 

4.862’ 

76.433 

57. 807 

10.104 

1.509 

HC EMISSION PER 

HP CYCLE = 

0.00209 

LB/HP CYCLE 

PERCENT 

PF ALLOWABLE HC = 

109 .88 


NOX EMISSION PFR 

HP CYCLE = 

0.00033 

L6/HP CYCLF 

PERCENT 

OF ALLOWABLE NOX= 

22 .17 


CO FMISSIPN PER 

HP CYCLE = 

0.08121 

LB/HP CYCLE 

PERCENT 

OF aTlowable CO = 

193.36' . 

, 

TABLE Vllk. 

LEANOUT DATA. 81 LB/HR 

. 15° BTDC 

• 




_ . I--. 










CYCLE MO. 7^2 


DATE 


1/ 


CELL-17 . 


15REO BTDC LEAN3UT TQ.CL.APP 76.0S/KR 


ENGl^’E TtMIMG 15.000 DEG. 8T0C lA 'te 


UNI TS 


PPM . 
HP 

IN.HG. 


PUN MUMP FA 

, TINF IN mhoE 

' ENGINE SPEED 
nps, HOPSEPOWER 
MANIFOLD PRESS. 

F/A RATIO MFAS. 
F/A RATIO CALC. 


■X DIFF. IN F/A 


AIR FLOW LBS/HP 

FUFL FIPW LBS/HR 

VAPPP FLOW LBS/HR 

HUMIDITY GP. H20/L6 DRY AIR 
DEW POIMT OEG.F 

relative humidity ■ z 

barometer IN.HG. 

TNO. AIP PRESS. ' IM.HG. 
INO.AIR TEMP. OFG.F 

t«AX. C HT DEG.F 

HC WET PPM. 

NOX WFT . PPM 

CP WE T X 

C02 WET X 

rz hE T X 

H20 CORRECTION 


590, T6 
0.57265 

oToo 

0.0°65 

0.0951 


-0.351 


60.67 
5.B5 
0-01045 
t.00 0_ 

o.coo 



29.25 

OiOO 

59.99 
22.3.6 5_ 

24228.66 

1.04 

8. 5776_ 

6. 4'38 5 

2.0829 

0. a'8598 


74^ 

ii.o"o 

1202. 22 

_.i.»45742 

o.o'o 

0. 1059 
0. 1054 


-0.471 


114. 30 
12.1 1 
0.02020 
0.00 0 
0.000 

1.8^ 

29.25 

0. 00 

59'. 92 
270. 42 

J3886. 30_ 
5. 31 
10.9983 
6. 1867 

0.3164 

0.S80R4 


. HC MASS/MOOE . 

' NOX MA $S/MCDF 

; CO mass/’mpoe" 
“l4c“MnrTF/ STb7c ycl" E " 

NO X MnOF/STO.CYCLE_ 
CD MPDE/sToiCYCLE 


LB/MOOE 0.01441 0.17664 

LB/MQD E 0. 000002 0 .000219 

Ib/HODE oViOOSO 2'776'5br 


4.739 
. 0.001 
1.500 


53.104 

0.091 

41.146 


• HC FMISSinN PER HP CYCLE = 
"NOX emission’ per HP CYCLE = 


0*00194 LB/ HP CYCLE 


0.00051 LB/HP CYCLE 


. CO EMISSION PER HP CYCLE = 


0 .06572 LB/HP CYCLE 


ENGINE - LYCOMING 0-320-DIA!) 


H.C. RATIO 2*125 


TAKE OFF 


CLIMB APPROACH 



0.0786 

0.0707 


0.128 


964. 56 

7 5 .81 

0.18419 

o.poo 

o.h’do” 

2,02 

29.42 

o_.oo_ 

59. 8‘9 

433.55_ 

920.09 

220. 37 

4.5638_ 

9.7612 

0.0165_ 

6.86565 

”o'.Op245 ' 
j0j.W1896 
0.23 9'55“^ 

^0.804' 

0.700 

3.565 


0. 0780 
0. 0797 


2 .125 


• 860.29 

67 -12 
0,15716 

^o.,oo_q_ 

0 .'oo’o” 

l.94_ 

29.42 
o.op_ 

60.04 

4.1 6. PL 

834. 08_ 

495.59 

4.9907_ 

9.4’688 
0. 0630 
’0.85922 

O.‘O3205" 
0.063240 
“'3,88 52 3 

"lO. 807 
_26.350 
57.816 


0.0801 

0.Q797 


-0.415 


505.44 

40 *46 

0.08276" 

0. 000_ 

6”66‘o 

1.73_ 

29.42 

0*00_ 

60'. 03 
348. 40_ 

_1104.51_ 

1 78. 84 

4.9623 

9.5580 

0.0506 

0.86762 

"“67 03 09'’l" 
0.016215 
""2.74486 

"■ "lO. 168" 

6.75^ 

40.’6 4’6 


PERCENT OF ALLOWABLE HC = 
"pe"r‘c ENf’bF"“ACCbw asTe" n'd‘x“ 


0*1019 

q. 1041 


2.209 


106.35 

10.83 

0.01760 

^o7oog_ 

6 ."ooo 

1 .74 

29.26 

o.oq_ 

60.13 
^3l_8.4L. 

12197.21 

"■4.69 

_10. 7873. 

6.3438 
_ 0-1 °88 
0.8 6976" 

“■0’.03884" 
_q. 000048 
■ 6767399' 

12,778“ 

0 . 020 _ 

10‘.104 

"T627Ib~ 

BArTbi*" 


0*1002 
q^. 0954 


-4.792 


59.55 

5.98^ 

0.00992 

q.ooo 

0.66’d" 

1*74 
29-26 
0.00 
’60.02 
22 9.1^ 

J4127.39_ 
■’ ’1731 

8.6637_ 

6’. 4 7 6*3 
_ 2.2244 
’0.90103’ 

“’6701429 
0. 0 00003 
0.10138“ 

'4".5 99“ 
0.001 
1.509 


PERCENT OF ALLOWABLE CO 


J 


15" BTDC 






CYCLF NCI. 742 

, CELL 

-17 

DATE 1/ 

8/76 

15DEG 

BTOC LEANflUT 

TO.CL.APP 

76.0JII/HR 


ENGINE TIMING 

15.000 OEG. 

BTOr 

RATED 

H.P. 1 

: 

UNITS 

IDLE 

TAX I 

TAKE 

PUN NUMPFR 


742 

743 


T IMF IN MODE 

MIN. 

1.00 

1 1.00 

0 


ENGINE - lYCOM l MS 0-32 0-DUD 
H.C. RAFIO 2.125 


ENGINE SPEED RPM , 590.76 I202V2? 

GES. Hn PSEPDHFR HP 0.57265 1.4S742 

NANIFOLD PRESS. INIhG. '6. 00 ‘ O.O'C 

F/A RATin HEAS. - — 670965 cTTFsT" 


2705.19 
I4A. 06602 
6.00 



F/A RATIO 

CALC. 

« « - 

0.0961 

0 

11 

t: DIFF. 'i?T 

F/A 

t 

-0.351 



A IP FLOW L8S/HR 

FUEL F LPH L B S /HP. 

VAPnp FLOW L^S/HR 

HU>-10TT Y GP H2ri/LB DRY AXR„ 
DEW POINT d’egV?' 

PELATIVF HUMI DITY 7 ^ 

barometer" ■ IN.HG. 

i^'CL- _ A LE_ SS. ' I M . HGi„ 

IND.AIR temp'. DEgTf 

MAX. CHT DEG.F 


IN.HG. 

JM.HGi, 

DEG.F 

DEG.F 


' HC WET 
MOX" WET 

• CO WE T 

, C02 WET 

_02 WET 

H20 CriR'PFCf ION. 

~HC'“MrsS/MPr)E 
NCX .MASS/MODF 

;co MAss/Mooe" 

■■"hC node/ sto. cycle ' 

NfX MOOE/STD. CYCLE 
■~CO MOOE/STD.CYCLE 


HC EMISSION PER HP 'CYCLE = 

I 

'nox'fmi SSI on 'peT‘h>'“cyc'le'~=' 

■ ’CG EMISSION 'PFR“ H P~C'YC'L(:““ 


60.67 

.5.B5_ 

o.oio'^5 

0.000_ 

6 .000 

1.80_ 

29.25 

0 . 00 _ 

59.99 
223. 6 5_ 

2A- 228.66 
I.OA" 
8.5776 
6.4385 
2.O029_ 
"6.8 8.598 


114.30 

1,2. n, 

0 .3 20'2O 

^0. 000 

0.000 

1.84 

29.25 

0 .00 

5'9.92" 

270.42 

13836.38 

5.3l' 

10. 9983 

6'. 186 7“ 
0. 3164 
■' 0.8 8084' 


LB/HQDE 

J-B/MOD^ 

lb/mo'de 


0.01441 0.17664 

_0. 000002 0.000219 

0,10080 2‘,7650l‘ 


4.739 
0.001 
’l .500 ' 


58. 104 
3.091 
41 . 146" 


0.0786 

0. 07Bfl_ 

“'0,247 

9 67'. 94" 

76. 1 0_ 

0,17793 

0.000 

o.uoo' 

1 .96 

29.43 

0,00 

59,98“ 
438, 68_ 

_ 835.68 
215.98 

4. 6450 

9,7297" 

0.0270 

■"0.86508 

"O.OC223 ■ 
_0, 00 186 5 
'6.24468" 

^6:73'3 ■ 
__ 0.777_ 
“3'.641 


CLIMB 


2431.96 
_120. 36650 

'o.'oo' 

'6To'773“ 

0 . 

'3. 3‘83 

'867.61 ■ 

67.10 

0.15792 

0.000 

o.ooo' 

1.95 

’29 . 43 

_ 0- 00_ 
60.01 

434.11 _ 

891.89 
467.47 
_ 5.0576 
'V.4001' 
0.0596 
0.85491" 

0,03534 
_ 0,059999 
3,96027 

11.624 ‘ 
25.000 
■■ "58.933 


approach 


2354.27 

64.91112 

“■ o.'oo 

07d79'7" 

0.0799 

'O.MB 

^5d7'.“57~ 

40. 41 

0.080 75“ 

0,000 

0 . 000 " 

1.70 

29.43 

0 . 00 

> "60.11“ 
3 56.67_ 

_1166. 32 
164.57“ 

5.0064_ 

9.4980 
0.0537 
0. 86529" 

■'0,03272" 

0.014955 

2.77555 

10.762“ 

6.23X_ 

4'l.’30”3 


0.00197 lb/HP ;ycle 
■ dTd'od'4' 8 "l“b/'hp~ : y ’cl e" 
“d."d6‘642'"LB7HP“ 0 YCTE" 


PERCENT np ALLOWABLE HC 
■pFR cent' 'of' ALLDWA“BL r" 

"p F rcWt“ ’of“al low a b'leTcT^ 


1202.22 

1.6 70 T 8 

o.bo 

dr'ici’d" 

0 . IC 41 _ 

■'2 ‘.'209 

10"6.35” 
10.83 
0.01760 
0 ,000 
“" 0 . 000 “ 

1.74_ 

Z<3 .26 

0.00 

’60,13“ 
31 e.47_ 

12197.21 
4,69 
10. 7873 
"6. "3 43 8" 
0.1980 
0.86976 ■ 

““0.0 3884 ' 
_0_.23 0048_ 
0. 6 7899 

' 12 '; 778 “ 

0.020 

'iO.104" 


103 .44 
^2772 
“Ts'sTllT" 


606,74 

0.15597 

t:oo 


_24127.39 

1.31 

8.5637 

6^ 4763' 
2.2244 
"0.90193 ■ 

— 0’.0142'9 
0.000003 
0.10138" 

699‘ 

0.001 

i;509‘ 


TABLE VIII c. ■ LEANOUT DATA, 76 LB/HR, 15° BTDC 


I 


CYCLE NO. 7^2 . CELL 

-17 

DATE 1/ 

8/76 






150EG flTDC LFANOUT 

TO,CL,APP 

76. OS /HR 


ENGINE 

- LYCOMING 

0-32 0-01 AD 



- ENGINE TIMING 15,000 PEG. 

BTDC 

RATED 

H.P. 160. 

-t.C. 

RATIO 2. 

125 



1 

UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


■ PLN NIJMPPP 

7A2 

74"' 

793 

794 

795 

747 

748 


i TIME IN mode min. 

1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

I. 00 


ENGINE SPEED RPM ' 

P8S. HCPSF POWER HP 

590.76 

0.57265 

1202.22 

1.45742 

2700. 27 
142.25923 

2439.00 

119.63818 

2357.45 

64.29356 

1232.22 

1.67078 

606.74- 

0.15597 


HANIFOLC PP^SS, IN.HG. 

0.00 

0. 00 

0.00 

0.00 

0.00 

O.OO 

0.00 

r 


, F/A RATIO MEAS. 

. F/A RATIO CALC. 

0.0965 
0. 0961 

0, 1059 
0. 1054 

0.07BI 

0.0788 

C. 0773 
0.0798 

0. 0797 
0,0798 

0. 1019 
0. 1041 

0.1002 

0.0954 


: ? niFF, IN F/A X 

-0.351 

-0.471 

0. 899 

3.308 

O.ORl 

2 .239 

-4.792 


; AIR FLOW LBS/ MR 

rUFL FLOW LRS/HR 

60.67 

5.85 

114.30 

12.11 

970.14 

75.81 

867.37 
67.03 . 

503.61 

40kl6 

106.35 

10.83 

59.55 

5.93 


, VA’POR FLOW LBS/HR 

• HUf^NOITY GR H20/LB DPV AIR 

0.010A5 

0.000 

0.02020 

0.000 

0. 17515 
0.000 

0- 15554 
0.000 

0.00033 

0.000 

0.01760 

O.OOC 

0.00992 
0. 000 


PEW POINT OEG.F 

1 PFLATIVF HUMIDITY 7 

O.OCO 

i.ao 

O.OCO 

1.84 

0. 000 
1.93 

0.000 

1.93 

0.000 

1.70 

0 .000 
1.74 

0.000 

1.74 


BAROMETER IN.HG. 

IND. AIR PRESS. IN.HG. 

29.25 
0, 00 

29.25 

0.00 

29 .43 
0.00 

29.43 

0-00 

29.43 

3.00 

2 9.26 
0.00 

29.26 

3.03 


, IND.ATR TEMP. DEG.F 

MAX. CHT DEG.F 

59.99 

223.65 

59. "2 
270.42 

59.98 
435 .34 

60-00 

430,77 

60. 10 
366.16 

60.13 
31 8.47 

50.02. 
229. 19 


1 

1 HC WFT PPM 

_iL422R.66 

13886.38, 

923.09 

933.39 

1214.72 

12197,21 

24127.39 


NQX WET PPM 

I Cn WFT K 

1 .0‘» 
8.5776 

5.31 
10, 998 3 

216.52 

4.6539 

459.85 

5-0023 

159.67 

4.9645 

4,69 
10. 7873 

1.31 

8.6637 


, CD2 WET Sr 

. 0 2 wet t 

6.A385 

2.0829 

6. 1867 
0.3164 

9. 6944 
0-0441 

9.4078 

0.0620 

9.4875 

0.0631 

6.3438 
0. 1988 

6.4753 

2.2244 

' 

j H2D CORPECTIDN - 

I 

0. 88598 

0. 88084 

0.86298 

0.85543 

0.86651 

0.86976 

0.90193 


! HC mass/mope lb/ MODE 

' NOX MASS/MDDE LB/MOOE 

0.014A1 

0.000002 

0.17664 

0.000219 

0.00246 
0 .001870 

0.03696 

0.C58992 

0. 03383 
0.014407 

0.03884 

0.000048 

0.01429 

'0.000003 


j CC MASS/MODE LB/MODE 

0. 10030 

2.76501 

0.24526 

3.91507 

2.73293 

0.67899 

0.10138 


i HC MODE/STD. CYCLE Z 

i NCX MODE/STD. CYCLE % 

,739 

0.001 

53.104 

0.091 

0.810 

0.779 

12. 158 
24.580 

11.129 
. 6.003 

12.778 

0.020 

4.699 

O.OOl 

§§ 

] CC MHOE/STD. CYCLE % 

i 

1,500 

41.146 

3. 650 

58.260 

40.669 

10 .104 

1.5 09. 


I HC EMISSION PFR HP CYCLE = 

0.00198 . 

LB/HP CYCLF 

PERCENT OF ALLOWABLE HC = 

1C4.42 




! NOX EMISSION PER HP CYCLE = 

0.00047 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

31 .48 



CO EHIS''-T.ON PFR HP CYCLE = 

0.06587 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE CO = 

156.84 


■iil 


TABLE VIII d LEANOUT BATA, 76 LB/HR, 15° BTDC 






> CYCLE N'O. 74? 

CELL-17 

DATE 1/ 8/76 



— 


*— _.150ECj PTDC LFAWUT T0*CL.flPP 

i ' — 

71 .0«/HR 


ENGINE 

- LYCOMING 

0-32C-0I4D 


F^GFKP TIMING 

15.0CC DEG. BTDC 

rated H 

•P. 160, 

H.C. 

RATIO 2. 

125 



UNITS IDLF 

TAX I 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

T r>i p 

PUrf NUMPER 

742 

743 

805 

811 

808 

■ 747 

748 

‘ 

MIN. 1,00 

11.00 

0,30 

5.00 

6. 00 
f 

3.00 

l.OO 

cNO IM f SP E ED 
CPS. HGRSFPPWEr 
' MAN IFOtn PRC««. 

»M , 590,76 

HP 0,57265 

1202.22 

1.45742 

2'702.55 2428.0 2 ” 

141,56726 118. 11464 

2353.37 

64.92163 

1202.22 
1 .6 7078 

606. 74' 
0,15597 


0*00 

o.od 

0.00 

0.00 

0.00 

0.00 

b.oo 

F/A_ PAT in CALC. 

7 tSTFF." Tm‘'f/«' 

• * 0. 0965 

0.0961 

C, 1059 
C. 1054 

0.0741 
0. 0739 

0.0730 

0.0746 

0 76750 
0.0731 

0. 1019 
0 . 1 04 1 

0.1002 ■" " 
0.0954 

A T R. Pr 

“0.351 

“3 .A7i 

-b .312 

2.198 

-2.514 

2 . 209 

-4.792 

FUPL FLOW 

\ih arto Cl r,,, 

LBS/m 60.67 

IRS/hr 5%R5 

1 1 4. 30 
12.11 

967.47 

71.73 

871.06 
63. 59 

505,65 
37. 94 

106,35 
1 n 

59.65 

• rui-w 0*010^5 

■ ^I^UMIOITV G,R H20/LB DRY AIR 0*000 ' 

0.02020 

0.000 

0.19523 
0.000 

0. 18194 
0.000 

C. 08994 
0.000 

0.0 1760 
0.000 

0,00992 

0.000 

PELATIVE HUM I or TV 

PARPMETFr 

u.uuu 

. . ^ 1.80 

0.000 

1.84 

0.000 

2,15 

0.000 

2.23 

O.OOQ ~ 
1.90 

0.000 

1.74 

0.000 
1* 74 

I w. . A IR PRE SS. 

J K'H -AID T cun 

IN • HG. 2*? * 2 5 

0.00 

29,25 

0.00 

2 9. 43 
0.00 

29.44 

0.00 

29.44 

0.00 

29.26 

Q.J10 

29.26 
n nn 

MAX. CHT 

OFG.F 59.99 

OEG.F 223.65 

59.92 

270.42 

59.81 

428.43 

59.93 
420. 99 

' 59.96 
371 . 76 

'60.13 

^1 ft . t T 

60,02 

HC WET 

PPM 24228.66 

13086 ,38 
5.31 
10.9983 

871 ,49 
681.43 ■ ■ 

2.8100 

508.65 
■ 686.39 
3.0990 

626.16 

12197.21 

CC7 * 19 

A!t:x WFT . ■ ■ 

PPM ' 1,04 

24127.39 

C 0. WF T . 

C02 WET 

I-,.. 8.5776 

321 .21 
2, 5419 

A.69 
10, 7873 

1.31 
8. 6637* 

' 02 W^T 

1 H20 C:iRPECTION 

^ 6.4385 

. 2.0829 

6.1867 

'■>.3164 

i0.7174 
0. 0693 

10.4186 

0.0499 

10.9391 
C. 0495 

‘“673438 

0.1988 

6,4763 

2.2P44 

"“HC M4SS/MnbE 


D .b- 8 084 

0,86832 

0.86028 

0,87576 

% 

0.86976' 

0.90193 

IMC^C .MASS/ MHO E 

CO mass/mooe 

W LJ / I 1 U i A i, ^ y ^ ^ ^ 

LB/ MODE 0 .000002 

0. 1 A 664 
0.C0U219 

0.002? a 
0.005779 0 

0. 01989 

1. 086968 

0.01720 
0, 02 85 76 

b703'884 
0, OQO04 8 

0.01429 

o.ooofin^ 

""" HC M00E/Stb7CYCLE~ 

w.lOOoO 

2 . 7" 6 5 0 1 

0.14540 

2.39550 

1.37960 

0,6’7899 ’ 

0. L0138 

MnOE/STO. CYCLE 
Co mod F/ sVb. CYCLE 

Hr. PMT^^THKr OCD ur» 

^ 4.739 

^ 0.001 

58.104 
D .091 

0. 751 
2.408 

6. 544 
36. 237 

5.656 

11.907 

12 .778 
0.020 

'4.699 — 

0.001 


41.146 

2.164 

35.647 

20,530 

10.i04 

,1.5'09 

NOX EMISSION PER HP 

(.IV.LE = J.U01A7 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

93.27 

' 

CO EMISSION PER HP 

1-tv.Lc - u.uuu/6 LP/HP CYCLE 

pf:rcent 

OF ALLOWABLE N3X= 

50.66 

■ 


LTLLC - 0.04729 LB/HP CYCLE 

PERCENT 

OF ALLOWABIT^CO = 

n2.66 • ■■ 


table VI lie, LEANOUT DATA 

. 71 LB/HR, 

- 15° BTDG 







> CYCLE N'P. 742 CEL L-17 RjUJ. 1 / e/7fe ; 

' " ' ;l?iD£G PTDC LEAMOUT TQtCLtaPP 71.Gfi/HR gt^iGIME - LYCQMINC 0-32 0-DIAD 


1 

ENGINE TIMING 

15.000 DEG. 

BTDC 

RATED 

H.P, 160.- 

H.C, 

RATIO 2. 

125 



7 

« 


UMTS 

IPLE 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


» 

IB 

f?UM NUMBER . 


7A2 

743 . 

806 

812 

809 

747 

748 


11 

•? 

T IM£ IN mpDF 

MIN. 

1,00 

11.00 

0.30 

5.00 

6.00 

3.00 

1.00 



ENCINF SPEED 
ngS. H0PSFP9WER 

RPM , 
HP 

590.76 

0.57265 

1202.22 
1 .45742 

2696.91 

140.6i746 

2427.48 

119,71761 

2351. 99 
66.04535 

r'2b2.22 

1.67078 

605.74 
0, i5597 


• 

MANIFOLP PRESS. 

IN.HG. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


.. 

F/A RATIO MFAS. 
F/A PATIO CALC. 

” ~ ■*“ 

Q‘,0965 

0-0961 

0.1059 
0. 1054 

0.0739 
0. 0738 

0.0726 

0.0744 

0.0744 

0.0730 

0. 1019 
0. 1041 

0. 1002 
0.0954 


i 

*7 

? CIf=F. IN F/A 

X 

-0.351 

-0.471 

-0. 127 

2.199 

-1.829 

2.?09 

-4.792 


J 

■ AIR FLOW 
FUEl FLOW 

LBS/HR 

LPS/HR 

60.67 
5.. B5. 

114.30 
12. 11 

968 .00 
71.52 

875,58 

63.73 

508.54 

37.82 

10 6.35 
.10.83 

59.65 
• '5.93 



VAPOR CLOW LBS/HR 

HUMIDITY GK H20/LB DRY AIR 

0 .01045 
0.000 

0.32020 

0.000 

0.19351 
0 .000 

0. 17613 
0.000 

0. 09459 
0.000 

0,01760 

0,000 

0.00992 

0.000 



OEW POINT DEG.F 

P.fcLATIVF HUMIDITY T 

0.000 

l.BO 

o.ooo 

1 .84 

0.000 

2.14 

0. 000 
2,16 

0.000 

1.98 

0 .000 
1.74 

0.000 
1. 74 


*1 

BARPMFTFR 
INO. AIR PRESS. 

IN.HG. 
II'. HG. 

29.25 

0.00 

29.25 

0-00 

29.43 

c.co 

29-44 

0.00 

29.44 
0. 00 

29.26 

0.00 

29.26 

0.00 



INH.AIR TEMP, 

CHT 

OEG.F 

DEG.F 

59.99 

223-65 

59.92 

270.42 

59.91 

450.56 

59.99 

446.27 

59.91 

367.86 

6 0.13 
318.47 

60. 02 
229.19 

DT 


HC WET 

PPM 

.24228.66 

13586.38 

809. 18 

460.45 

6 08. 06 

12197-21 

24127.39 


- 

NOX WET 
CO WET 

PPM 

% 

1.04 

8.5776 

5.31 
10. <5983 

624.88 
2. 7471 

587.76 
3. 0095 

352.27 
2 .4888 

4.69 

10.7873 

1.31 

8.6637 


> 

. C02 WE T 
02 WET 

% 

X 

6.4385 
2, 0829 

6. 1867 
0. 3 164 

10.7184 

0.C544 

10,4638 

0.0424 

10.6325 

0.0565 

6. 3436 
0, 1988 

6.4763 

2.2244 


J 

V 

H20 CORRECTiON 


6.88598 

0.80084 

0. 86797 

0. 86029 

0. 87410 

0.86976 

0.90193 



HC masS/MODE 
NOX mass/HODE 

L8/H00E 
L 8/ MODE 

0.01441 

0.00000? 

0.17664 
0. 000219 

C.3021? 

0.005298 

b. 01809"' 
0.074793 

0.01675 

0.031439 

0.03884 

0.000048 

0. 01429 
0.005003 


4* 

CO ViASS/vnoE 

LB/ MODE 

0.10C80 

2 .76501 

0.14208 

2. 33639 

1. 35507 

0,67899 

0.10133 



HC MOOE/STO. CYCLE % 

■ NCX MOOE/STD. CYCLE X 

4. '73 9 
0.001 

58.104 
0.09 1 

0 .697 
2-207 

5.949 
31. 164 

5.510 

13.099 

12.778 

0.020 

4. 699 
0.001 


- 

CO MOOE/Sto. CYCLE % 

1 .500 

41 .146 

2.114 

34.768 

20.165 

10.104 

1.509 


** 

HC EMISSION PER 

HP CYCLE = 

0.00176 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = " 

92.48 



«• 

NOX EMISSION PER 

HP CYCLE = 

0.00070 

LB/HP CYCLE 

per: 

ENT OF ALLOWABLE NOX= 

46.58 



1l 

CO EMISSION PER 

HP CYCLE = 

0.04675 

LB/HP CYCLE 

PERCENT DF ALLOWABLE CO 

111.31 




U 





t 

CYCLF N'O. 742 


CELL 

-17 

DATE 1/ 

8/76 





■ 

- RTOC 

LEANDUT 

TO.CL.APP 

71. OH /HR . 


ENGINE 

- LYCOMING 

0-320-niAD 


V 

1 

FNGINE TIMING 

15 

.000 DEG. 

BTOC 

PATEO. 

H.P. 160. 

H.C. 

RATI n 2. 

125 


r 

■ 


UNITS 

lOLF 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

TAX! 

IDLE 

> 

PUN NUMBER 



742 

- 743 

807 

813 

810 

747 

748 

t 

1 TINE IN MODE 


MIN, 

l.OO 

1 1 .00 

0.30 

5.00 

6 . 00 

3.00 

1.00 


ENGINE SPFFf) 
CBS. HCPSE POWER 


RPM . 
HP 

590. 76 ' 
0.57265 

1202.22 

1.AS742 

2696.43 

139.69905 

2428.62 
1 19. 10049 

2351 .93 
64. 62991 

1202.22 

1.67078 

606.74 

0.15597 

f 

‘ MAMIPriLD PRESS. 


IN.HG. 

0.00 

0.00 

0.00 

0.00 

o.co 

0.00 

0.00 


F/A RATIO MEAS. 
• F/A RATIO CALC. 


“ - - 

""■0.0965" 

0.0961 

0. 1059 
b. 1054 

0. 0734 
0.0737 

0.0727 

0.0734 

0.0753 
0.07 30 

0.1019 
0. 1041 

0,1002 
, 0.0954 

' 

% piff. in F/A 


? 

-0,351 

-0. 471‘ 

0.429 

0.957 

-2.930 

2.209 

-4,792 


A IP FLOW 
FUEL FLOW 


LBS/ HR 
LBS/HR 

60.67 

5.B5 

114.30 

12.11 

967.10 

70.97 

• 873.61 

63.48 

505. 86 
33.07 

106.35 

10.83 

59.65 

5.98 


VAPnn FLOW 

HLiMtn 1 TV GR H20/L6 

LBS/HR 
DRY AIR 

0.010A5 

O.COO 

0.02020 

0.000 

0.19106 

0.000 

0.17363 

0.000 

0.09160 
0 . 000 

0.01760 

0.000 

0.00992 

0.000 

• 

DEW POIR'T DEG.F 

RELATIVE HUMIDITY 7, 

0.000 

1.80 

0.000 

1.04 

0 .000 
2 . 12 

0.000 

2.13 

0,000 

1.93 

0,000 

1.74 

0.000 

1.74 


PAROwp ter 
INO. AIR PRESS, 


IM. HG. 

IN. HG. 

29.25 

0.00 

29.25 

0.00 

29.44 

0.00 

29.44 

0.00 

29.44 

0.00 

29.26 

0.00 

29.26 
0 • 00 

> 

IND. AI R f E mpV 
MAX. CHT 


DEG.F 
DEG. F 

59.99 

223.65 

59.'92 

270.42 

59.87 

459,76 

59.99 
449 .88 

59 . 97 
367.91 

60.13 

318.47 

5 0.02 
229.19 


HC WET 


PPM 

24228. 66 

13836.38 

720.67 

2B2.03 

623.46 

12197.21 

24127.39 


MCX WET . 
CP WET 


PPM 

X 

1,04 
. 8,5776 

5.31 

10.9903 

566.16 
2 .6988 

518.17 

2.6449 

381. 22 
2.5458 

4.69 

10.7873 

1.31 

0.6637 


C02 WET 
02 WET 


7 

7 

6.4385 

2.0029 

6. 1867 
0.3164 

10. 7166 
0,0401 

10.7220 

0.0348 

10.9489 

0.0745 

6;343B 
0. 1988 

6.4763 

2.2244 


H20 CORRECTION 


- - - 

0. 8B598 

0.38084 

0.86517 

0.86444 

0.87729 

0.86976 

0.90193 

j) 

HC MASS/MOPE 
. NOX MASS/MODE 


LB/ MODE 
LB /MODE 

3 .01441 
0.000002 

0.17664 

O.D30219 

0.00138 

0.004786 

0. 01105 
0,065757 

0.01714 

0i033958 

0.03884 
0. 000048 

0.01429 

0.000003 

*i 

■' 'c'd' MaTs'/'mp DE 


LB/MODE 

0.10080 

2.76501 

0.13918 ■ 

2.04773 

1,38350 

0.67899 

0.10138 

0 

M 

HC MOOE/STD.CYCLF 
NOX HODF/STD. CYCLE 

X 

% 

4,719 

0.001 

58.104 

0.091 

0.619 

1.994 

3.634 

27.399 

5.639 

14.149 

12.778 

0.020 

4.599 
0 . 001 

** 

CQ MOOE/STD. CYCLE 

7 

1.500 

41.146 

2.071 

30.472 

20.588 

10 .104 

1.509 

47 

•a 

HC EMISSION PER 

HP 

CYCLE = 

0.00171 

L 8 /HP CYCLE 

PERCENT OF ALLOWABLE HC = 

90.21 

• 

M 

NCX EMISSION PER 

HP 

CYCLE = 

0.00065 

LB/HP CYCLE 

PERCENT OF ALLOWABLE rijDX= 

43.66 


It 

. CC EMISSION PER 

HP 

CYCLE = 

6 ,045io 

LB/HP CYCLF 

PERCENT OF ALLOWABLE CO = 

* -- 

107.39 

> 


TABLE VI I! 3 . LEAHOUT DATA. 71 LB/HR. 15° BTDC 






CYCLE NO 


816 


CELL-17 


OAJf.. . 1/12/76 _ 

150FG PTnC LFANOUT TO,CL,APf> 7l.0/</Hft - LYCOMING 0- 320-01 AO 


PNGINE TI"TMG 15-000 OEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

ratio 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE DFF 

CL IMS 

APPROACH 

TAXI 

IDLE 


PUN NIJYBER 


816 

817 

826 

827 

8?S 

821 

822 


T IVF IN MOPE 

MIN. 

1.00 

11.00 

0. 30 

5.00 

5,00 

. # 

3,00 

3.00 


ENGINE SPEED 
OPS. HORSEPOWER 

RPM - 
HP 

5^5. -38 
0.40525 

1200.66 

1-27698 

2702 .07 
136.79893 

2431.90 

120.88689 

2360.63 

66.25111 

1210.44 
1 .1 5835 

585.96 
D. 52673 


MANIFOLD PRESS. 

IN.HG. 

C.OO 

0.00 

0.00 

0.00 

0, 00 

0.00 

0.00 


f/A RATIO NEAS. 
E/A PATIO CALC. 

- - — 

0. G8V2 
. 0.0832 

0. 1003 
(j • 1 C 1 4 

0.0750 
0. 0753 

0.0749 
0. 0790 

0.0751 

0.0756 

0. 1036 
0. 1059 

0,0900 

0.3«23 


? DIFF. IN F/A 

.X 

-1 .058 

1.015 

0.398 

5.496 

0.645 ' 

2.174 

2.527 


AIR FLOW 
FUPL FLOW .. 

LPS/HR 

LRS/HP 

64. 51 
5.75 

11 5. 18 
1 1. 56 

946.70 

.71.04 

P67 .85 
64.96 

512.48 
38. 50 

10 5.92 
! 0.98 

59.76 

5.36 


VAPOR FLOW 
HU'*IDITY GR H20/L8 

LBS/HR 
DRY AIR 

0.01826 

0.000 

0 .D3246 
0.000 

0.31476 

0.000 

0.28954 

0.000 

0. 14677 
O.OOO 

0.03120 
0 .033 

0.01832 

0.000 


OEW POINT 
R ELATl VF HUMIDITY 

DFC.F 

C-COO 

2.89 

0.000 
2 .95 

0.000 
3 .50 

0.000 

3.46 

0. 000 
3.01 

0.000 

3.06 

0.000 

3.18 


PAPOMFTFR 
IND. AlP PRESS. 

IN.HG. 

IN.HG. 

29.22 

0.00 

2«. 2? 
3.00 

29. 20 
0.00 

29.20 

0.00 

29.20 

0.00 

29.22 

0.00 

29.21 

0.00 


IND.AIR TEMP. 
MAX. CHT 

DEG.F 

OEG.F 

63.01 

266.56 

52.23 

284.01 

60.29 
451. 00 

50.61 

A33.09 

60.84 

376.42 

6 I . 62 
30 1.14 

62.43 

229.76 


HC WFT 

PPM 

20743.06 

11877 .18 

879 .99 

985.30 

932,09 

11745.16 

25446.52 


MOX WET 
or WET 

PPM 

?! 

8.81 

7.9754 

13.55 

10.2811 

495.07 

2.9662 

536.69 

4.1751 

367.42 
.3. 1005 

8.27 

10-4742 

4.32 

7.7028 


■ CO 2 WET 
02 WFT 

3! 

q? 

5. 1702 
3.6789 

5-2467 

1.2253 

9-3212 

0.0469 

8 . 5 86 1 
0. 0629 

9.2185 

0.0849 

5. 5939 
0.295D 

5. 3356 
3.2133 


H20 CCPRECTI ON 

“ “ “ 

0.90591 

D. 39089 

0.87948 

0. 86312 

0.87884 

0.88158 

0.39324 

o o 

HC HASS/HODE 
NCX masS/mODE 

L8/MOOE 
L 8/ MODE 

0.C1278 
0.0000 18 

0.14945 

0.000552 

0.00226 

0.004124 

0.03668 
0. 068252 

0.02595 

0.033143 

0.0 3748 
O.ODOC86 

0.04370 

0.030024 

— 

hH cfl 

CO NASS/MODE 

LB/MODE 

0.09709 

2.55678 

0 .15073 

3.23922 

1.70634 

0, 6 606 2 

0.26142 

Q ^ 

HC Mi^DE/STD. CYCLE 
NCX MOnE/STO.CYCLE 

s: 

?! 

4.203 

0.007 

49. 160 
0.230 

0.744 

1.718 

12.723 

28.438 

8.537 
13. BIO 

12.329 
0 .03 6 

14.374 

O.DIO 

(Ti - 

CO MOOE/STO. CYCLE 

t . 

1.445 

38.047 

2.243 

48.203 

25.392 

9.831 

3.890 


HC EMISSION PER HP 

CYCLE = 

0.00194 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = ' 

102 .07 



NOX £NI SSI ON PER HP 

CYCLE = 

0.00066 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

44.25 


S.6S 

CO EMISSION PER HP 

CYCLE = 

0.05420 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

129.05 




TABLE Vlllh. LEANOUT DATA, 71 LB/HR, 1S° BTDC 



. CYCLE N'O. 7« 

CELL 

rl7 

DATE 1/ 

8/76 





15DEG BTDC 

L FANOUT 

TO.CL.APP 

68.0tf/HR 


ENGINE 

- LYCOMING 

0”320-DIAD 


^ ■ ENGIME TIMING 15 

.000 DEG* 

BTDC 

RATFO 

H.P. 160. 

H.C . 

RATIO 2. 

125 



UNITS 

IDLE 

TAX! 

take OFF 

climb 

APPROACH 

TAXI 

I1LE_ 

« RLN NUMBER 


7A2 

793' 

835 

836 

837 

747 

748 

'■ ' ' T IME IN MODE 

1 

MIN. 

l.OO 

11.00 

0.30 

5 .00 

6.00 

3.00 

I • 00 

> ENGINE SPEED 

’• ne?. hgp.s>‘pdwfr 

RPM ' 
HP 

510.76 

0.57265 

1202. ?2 
1.V5792 

2710.95 

133.20123 

2432.28 

119.67132 

2351.75 

64.45346 

1202.22 

1.67078 

6 0& *7-t 
_p*IS5 9T _ 

HAr’IFOLP PRESS* 

IN.HG. 

0.00 

0,00 

0.00 

0.00 

O.OD 

0.00 

Q * 00 

■■ ; F/A RATin MEAS. 
• : F/A RATIO CALC. 



0.0165 
0. 0161 

0.1059 

C.1059 

0.0722 

0.0715 

0.0713 
0 .0745 

0.0725 

0.0710 

0. 1019 
0. 1041 

0. ioo2 
0.0954 

. : 2 OIFF. (N F/A 


"-0.351' 

‘■■-0.471 ' 

-1.036 

4.520 

" -2.097 

2 .209 

-4.792 

■~AIc FLOW 

. 1 FdFI FI PVJ 

LBS/HP. 

LBS/HR 

60.67 
.5. 8 5 

114.30 

12.11 

929.19 

67.11 

860.14 

61.32 

509.84 

36.95 

106.35 

10.83 

59. 65 
5.98 

-> VA’PPR flow 

HliMTOl TY GR H?n/1 B 

LBS/ HP. 
DRY AIR 

0.010A5 

0.000 

0.02020 

0.000 

0.30068 

0.000 

0.27768 
0 .000 

0. 14477 
0.000 

0.01760 

0.000 

0.0099? 

0.000 

”1 'dew point 'deg.f 

' RFIATTUF HtlMTOTTV * 

0.000 

1.80 

o.ooc 

1.84 

0.000 

3.33 

0.000 

3.39 

0.000 
2. 97 

0 .000 
1.74 

0 ■ 0 0 0 
1*7^ 

BAPO*'ETFR 

- ' INO, AIR PRESS. 

IM. HG. 

IN . HG. 

21.25 

0.00 

29.25 

0.00 

29.18 
0. 00 

29.18 

0.00 

29.18 

0.00 

29.26 

0.00 

29. 26 
0.00 

' I NO . A I R TE «P. 
> MAX. CHT 

DFG.F 

DEG.F 

59.19 

223.65 

59 .92 
270.42 

60.54 
461 .44 

60.31 

435,90 

60. 84 
387.14 

6 0» 13 
318.47 _ 

6 0. 02 

229.19^ 


J>L 

00 



HC WET 

PPM 

24228.66 

138B6. 38 

669. 97 

547.85 

495.21 

12197.21 

24127.39 



MOX WET 
WPT 

PPM 

?! 

1.04 
a. 5776 

5-31 
10. 9983 

1016 .84 
1.6673 

7'41-37 

2.7373 

8 42.38 
1.6087 

4. 69 
10.7873 

.*31 

8.6637 



CC2 WET 

3: 

6,4385 

6. 1867 

9.8816 

9, 2229 

9,9425 

6.3438 

6.4763 

- 


P2 WET 

% 

2. 0829 

0,3164 

0.0857 

0.0748 

0.1405 

0, 1980 

2.2244 


s* 

H20 CORRECTION 

- - - 

0.88598 

0.88084 

0.88741 ( 

D. 86866 

C. 89061 

0 *b6V76 

0,90193 



HC MASS/MODE 

L8/M00F 

0.01441 

0.17664 

0.00167 

0. 02102 

6. 01358 

0.03884 

0.01429 

0.000003 



NOX maSS/MODE 

LB/MODE 

0. 000002 

0.000219 

0.C08222 0 

.092142 

0.074817 

0.000048 


42 ' 

CD maSS/MDDE 

LB/MOOE 

O.10C8O 

2.76501 

0,08224 

2.07551 

0.87169 

0.67899 

0.10138 


4) ' 

HC mdDE/STD. CYCLE 

% 

4.739 

59.104 

0.550 

6.914 

4.466 

12.778 

4. 699 
O.OOl 



NFX MODE/STO, cycle 

% 

O.COl 

0,091 

3.426 

38.392 

31.174 

0 .020 



CC MODE/ STD. CYCLE 

% 

1.500 

41.146 

1.224 

30.886 

12.972 

10. 1 0^4 

1 .509 



HC EMISSION PER HP 

CYCLE = 

0.00175 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

92.25 




NOX EMISSION PFR HP 

CYCLE » 

O.OOllO LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX* 

73 .11 



11 , 
w 

CO FMI S'-ION PER HP 

CYCLE = 

0.0*172 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

99.34 




TABLE VII I i. LEAJIOUT DATA. 68 LB/HR. 15° BTDC 







CVriF NO. _7A2 

CFLL 

_ _ 

_ DAJE__ _l/_ 

8/76 








15DEG BTOC LFANOIJT 

Tn.CL.APP 

__68.0«/HR 


ENGINE 

- LYCOMING 

n- 3P 0-0 1 A r> 




FNG INE . T 1 ? N6 

15.000 06.G., 

UNITS 

IDLE 

RATED 

TAXI 

H.P., 160. 

TAKF OFF 

H.C._ 

CLIMB 

RATIO 2. 

APPRn ATH 

12 5_ 

TUVJ 




PUN MIIMPPP 


742 

743 
1 1 .00 

838 

839 

840 

747 

1 L/ UC 



Tr«F I N MODE 

MIN. 

i.oq 

748 



0,30 

5.00 

6.00 

3.00 

1.00 


' 

nos. HORSFPOWPR 

MAN! FPLn PRESS. 

RPM 

HP 

IN.HG.'"" 

590. 76 
0 . 57259 
0.00 

0.0965 
0.C961 

1202.22 
_ 1,4574? 
0.00 

2711. 07 2425.68 

131, 65023 117.57364 

2356.67 

63.30225 

1202.22 

1.67078 

606.74 

0.15597 




u *uu 

U.tJO 

0.00 

0.00 

0,00 



F/A RATIO CALC, 

2 DIFF. in f/a 


d. 1C5 9 
0. 1054 

0.0716 

0.0715 

6.0712 
0. 0744 

0.0712 
0. 0710 

0.1019 
0, 1041 

0.1002 

0.0954 




-0.351 

"D • 47 1 

-0,233 

4.587 

-0.40? 

2 .209 

-4.792 



fuel flow 

L BS/HR 
L8S/HP 

60 .67 
5.85 

n 4.36' 
12.11 

941.93 

67.49 

859.34 

61.16 

511.75 

36.46 

136.35 
1 n. 

59.65 


1* 

V APOR FL nw 

HUN'iniTY GR,H2,0/LE 

OFW PflTh^T 

LRS/HR 
1 DRY AIR 

0.01045 
P .000 

0.02020 

o.ooo 

0. 31539 ' 
o.oco 

0.29800 
0. 000 

0,14332 

0,000 

0,01760 

0.000 

0.00992 

0.000 


y 

P_Et.ATlVF HIJ'AIOITy 

Ub r 
Z 

0.000 

l.RO 

D .600 

1. 84 

6.000 

3.53 

0.000 

3,59 

0.000 

2.94 

o.coo 

1 .7^ 

0.000 


t 

lAtO. AIR PRESS. 

IM.HG. 

IM.HG. 

29.25 

0.00 

29.25 

0.00 

29. 18 
0.00 

29.18 

0.00 

29. 18 
0.00 

29. ?6 

Ot ^^0 

29.26 
rt r»/\ 



I NO «oIR TrMP* 
MAX. CHT 

OEG. F 
DFG,F 

59-99 

2_?3.6 5 

59.92 

270.42 

60.35 

460.06 

60.82 

487.79 

60.97 

378.51 

60.13 

318,47 

60.02 

ML— 


HC WFT 

PPM 

24228.66 

1383 6. 38 

669.85 

422 .6£> 

ft'? 




i* 

MPX WFT . 
CO K'OT 

PPM 

1.04 

B.5776 

5.31 

10.9983 

1342.93 
1 .6864 

734I07 

2.7437 

83 3 .“P 8 
1.6108 

4.69 
10. 7873 

^1.37 

i.3i 
8. 6637 


> 

02 hET 

3? 

6. 4385 
2*08?O 

6. 1867 
0.3164 

9.8712 

0.0966 

9.2623 
0. 0716 

9.8.86D 
0. 1533 

6.3436 
0. 1988 

6.4763 


ac 



0. 88598 

0.30084 

0.88503 

6.86787 

0.88552 

0.66976 

0,90193 


K 

• NPy flASS/MODF 

L D/McnE 
LB/MfiDE 

6.01441 

0.000002 

0.17664 

0.D3O219 

0.00169 
0.010982 0 

0.01619 

.091109 

0.01435 

0 .073974 

0.03884 

0.01429 



LH f'ASS/'^POt 

Ur MnnP/crr\ rs/n r 

L B/M3DE 

0.10080 

2.7650L 

0,08414 

2.07756 

0.87177 

0.67899 

U. UUOUUi 
0.10138 


“ . 

Nnx MOPF/STd. CYCLE 

H 

4 .739 
0.001 

58,104 

3.091 

0, 556 
4.576 

5.327 

37,962 

4.719 

30.823 

12.778 
C. 020 

^.699 
ri ri?\i 


M 


% 

1.500 

41. 146 

1.252 

30.916 

12.973 

10.104 

1.509 


4i 

t." ^ > 1 I IjN P c K Hr 

CYCLE = 

0.00173 LB/ HP CYCLE 

PERCENT 

DF ALLOWABLE HC = 

90.9? 



M 

rr PMTCCTriM nen ur* 

C YC LF = 

0,00110 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE N0X= 

73.47 



u 

1 


CYCLE * 

0.04175 LB/HP CYCLE 

OFRCENT 

OF ALLOWABLE CO = 

99 ,40 

> 



TABLE VIII j. LEANOUT BATA, 68 U/HR, 15° BTDC 








CYCLF ^■n, 742 


CELL-17 _ DATE 1/ 8/76 


150EG BTDC LEANOUT 

TO.CL.APP 

64.C«/HR 


ENGINE 

- LYCOMING 

0-32 0-0 1 AD 


Ff'filME TIMIK'R 15.000 OEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



UNITS 

IDLF 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 

PL'A’ NU^PER 


742 

743 

850 

851 

R52 

747 

748 

TIMR IN Mnoe 

MIN. 

1.00 

11. OC 

0, 30 

5,00 

6,00 

3.00 

1.00 

F NO IMF SPFEO 
OPS. HOPSEPnWEP 

RPM ' 
HP 

59’0.76 . 
0.57265 

1232.22 

1.45742 

2704.71 

126.49C59 

2439.99 

122.64912 

2349.08 

66.38776 

12C2.2Z 

1.67078 

606.74 

0.15597 

MAMIFOLO PUESS. 

IN.HG. 

0.00 

0. 3C 

0.00 

0.00 

0.00 

0.00 

0.00 

F/A RA TIO MEA S. 
F/A PATin CALC. 


0.0065 
0. 0061 

C. 1059 
0. 1054 

0.0691 
0. 0686 

0 .0664 
0.0710 

0.0671 

0.0664 

•0. 1019 
0. 1041 

0,1002 

0.0954 

7, DIFF. IN F/A 

% 

-0.351 

-3 .471 

-0.719 

3.918 

-1. 050 

2 ,209 

-4.792 

AIR FLOW 
PUFL FLrw 

LBS/HR 

LBS/HP 

60.67 

5,85 

114.30 
12. 11 

929.30 

64.22 

875.67 

59.86 

533.77 

35.80 

10 6.35 
10.83 

59.65 

5.98 

VAPOR FLOW 
humidity GR H20/LB 

lrs/hr 

DRY AIR 

0.01045 

0.300 

0 .320 20 
0.000 

0.3038B 

0.000 

0.29755 

0.000 

0.18696 

0.000 

0.01760 
0 .000 

0. 00992 
0.000 

PEW POINT 1 

PfcLATIVF HUMIDITY 

DEG.F 

% 

0 .000 
I. BO 

O.OCO 

1.84 

0. 000 
3 .30 

0.000 

3.37 

0. 000 
3.50 

0.000 

1.74 

0.000 

1.74 

PARCMFIER 
INO. AIF PRESS. 

IM.HG. 

IM.HG. 

29.25 

0.00 

29.25 

O.PC 

28.63 

0.00 

28.60 

0.00 

28.58 
0. 00 

29.26 

0,00 

29.26 

0.00 03 

INO.AIR TEMP. 
MAX. FHT 

OEG.F 

DEG.F 

59,99 

223.65 

59.92 

270.42 

61.40 

464.92 

61.79 
444. 35 

62. 12 
373.91 

60.13 

318.47 

60. 02 
229.19 

HC WFT 

PPM 

24228-66 

13836.38 

309,71 

776,70 

124.59 

12197.21 

24127.39 

NPX WET 
Cr WFT 

ppM 

% 

1.04 
9. 5776 

5.31 
10. 9983 

1946. R9 
0. 7806 

1510.77 
1. 6411 

1074.61 

0.3725 

' 4,69 
10.7873 

1.31 

8.6637 

C02 WFT 
02 WET 

cr 

X 

6.4385 

2.0829 

6. 1867 
0. 3164 

11.3674 

0.1040 

1C .6814 
0.1170 

11.3854 

0-4128 

6. 3438 
r. 1988 

6.4763 

2.2244 

H?0 CORRECTION 

— — — 

0.88598 

0.88084 

0.37798 

0. 86205 

0. 88110 

0. 66976 

0.90193 

HC MASS/MoPE 
MOX mass /MODE 

lb/mode 

LB/ MODE 

0.01441 

0.000002 

0.17664 

0.000219 

0.00077 

0.015586 

C. 03006 
0.189394 

0.00351 

0.098124 

0.03884 

0.000048 

0.01429 

0.030003 

CO mass/mooe 

LB/ MODE 

0.10090 

2 .76501 

0.03813 

1, 25517 

0.20749 

0.67899 

0.10130 

HC MOPE/STO. CYCLE 
NCX HOOF/STD. CYCLE 

% 

% 

4.739 

0.001 

58,104 

3.091 

0.252 
6. 494 

9.887 

78.914 

1,155 

40.885 

12 .778 
3 .020 

• 4.699 
O.OOl 

CP MPPE/STO. CYCLE 

X 

1 .500 

41.146 

0.567 

18.676 

3.088 

10.104 

1.509 

HC EMISSION PER HP 

CYCLE = 

0.00174 

LB/HP CYPlE 

PERCENT OF ALLOWABLE HC = " 

“1.61 


NPX EMISSION PFR HP 

CYCLE = 

0.00190 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

126.41 


CO EMISSION PER HP 

CYCLE = 

0.03217 

LB/HP CYCLE 

PERCENT DF ALLOWABLE CO = 

76.59 



TABLE VI Ilk. LEANOUT DATA. 6A LB/HR. 15° BTDC 



ENGINE LVCOMIMG 0-32 0-DIA0 


C YCLE, NO. _ U 70 

30 BTOC 


CELL-17 


DATE 


2/ 9/75 


ENGINE TIMING 

30.000 DEG. 

. BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 






UNITS 

IDLE 

TAXI 

TAKE OFF 

climb' 

APPROACH 

TAXI 

IDLE 



PUN NUMBER 



1170 

1171 

1172 

1173 

1174 

1176 

1177 



TINE IM MODE 


MIN. 

1,00 

11.00 

0.3 0 

5,00 

6,00 

3.00 

1 .00 



ENGINE SPEED 
ness. HORSEPOWER 


RPM 
HP . 

613.19 

0.66532 

1197.30 

1.84873 

2704.77 

156.68916' 

2431.74 
119. 18997 

2353. 96 
65.29181 

1202.04 

0.97242 

587.10 

1.30323 

' 


r/A PATin MFAs. 



0.0918 

0.0932 

0.0841 

0. 0808 

0. 0886 

0.0932 

0.0973 



F/A RATIO CALC. 
% OIFF. IK F/A 


'i 

0.0927 
0.97 8 

0.0957 

2.671 

0.0843 

0.'316 

0.0823 

1.913 

0.0899 

1.523 

0. 0956 
2 .490 

0*0931 

-4.326 

/ 


AIR flow 


LSS/HR 

49.91 

84.77 

960. 96 

738.73 

462.48 

80.12 

45 .86 



' FUEL FLOW 
VAPOR FLOW 


LDS/HR 

LBS/HR 

4.58 

0.022PO 

7.90 

0.03740 

80.79 

0.45955 

59.69 

0.32693 

40.96 

0.18554 

7-47 

0.03359 

4.56 

0.01928 



RELATIVE HUMIDITY 
BAPQNgTFR 

Z 

IN.HG. 

4.53 

29.16 

4.52 

29.16 

4.49 

29.16 

4.33 

29.16 

3. 96 
29. 16 

3.97 

29-16 

4.24 
29. 15 



INC, AIR TEMP . 
.MAX. CHT 


DFG.F 

OEG.F 

64.60 

268.98 

63.95 

269.03 

63.49 

427-91 

'62. 72 
439. 25 

62.86 
353. 48 

64.90 

299.87 

64.82 

257.90 



HC WET 


PPM 

33339.56 

7801.77 

1469.15 

1470.15 

2058.20 

7806.77 

34753-45 



MOX WET 
CO WFT 


PPM 

% 

6.51 

7.6975 

23.82 

9.3775 

421.70 

6.7467 

735. 67 
5.9841 

211.65 

8.4796 

23.88 
9. 3028 

5.81 
7.6 724 


05 
i-* . 

CQ2 WET 
C2 WET 


r. 

% 

6. 1623 
3.5679 

7. 2849 
0. 2380 

8. 8765 
0. 0927 

9.1592 

0.0985 

7.3954 
0, 1070 , 

7. 2941 
0.2275 

6.3646 

3,5301 



h2D correction 


“ “ ~ 

0.88760 

0.86044 

0,86260 

0,05769 

0.86121 

0. 86136 

0.90566 



HC f’ASS/MOnE 
NOX ''ASS/MCIOE 


LB/ MODE 
LB/ MODE 

0.01604 

0.00001 

0. 07049 
0.00070 

0.00397 

0.00369 

0.05027 

0.08149 

0.05442 
0. 01 813 

0.01818 

0.00018 

0.01601 

0.00001 



CO r-'ASS/MODE 


Lfi/MOOE 

0.07321 

1.6 74 5 6 

0.36029 

4.04402 

4.43122 

0.42827 

0.06985 



HC MPDE/STO. CYCLE 
NTX vODf /STD. CYCLE 

<V 

<Y» 

5.?78 
0.004 . 

23.187 
3 ,291 

1.306 
1 .538 

16. 536 
33.955 

17,901 

7.554 

5 .982 
0.075 

5.266 
0. 004 



CO MCDE/STO.CYCLE 

T 

1.089 

24. 919 

5.361 

60.179 

65.941 

6.373 

1.040 

•n ^ 


HC EMISSION PER 

HP 

CYCLE = 

0 .00143 

LG/ HP CYCLE 

PERCENT OF ALLOWABLE HC = 

75.46 


II 


Wnx EMISSION PER 

HP 

CYCLE = 

0.00065 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

43.42 


jO 


CO EMISSION PER 

HP 

CYCLE = 

0.06926 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

164.90 

i 





TABLE IX Q. LEANOUT DATA. 81 LB/HR. 30° BTDC 





CYCLE NO, U90 

CELL 

-17 

DATE 2/ 

9/76 







! 

^OOEG BTOC L FANOUT 

Tn.CL.APP 

77. OH /HR 


ENGINE 

- LYCOMING 

0-32 0-0 1 AD 




' ENOrWE TIMING 30.000 OEG. 

ETDC 

ratfd 

H.P. 160. 

H.C. 

RATIO 2, 

125 




1 

! 

UN 1 13 

IDLE 

TAXI 

TAKF' OFF 

' CLIMB 

APPROACH 

TAXI 

IDLE 



1 P'LN KUWPFP 


1190 

1191 

1140 

1141 

1142 

1195 

1199 



. TIME IN mode 

! 

MIN. 

1.00 

11,00 

0.30 

5. JO 

6.00 

3.00 

l.OO 



■ EKGINF SPEED 
• HRS. HCPSFPCWER 

RPM ' 
HP 

589.62 

0,44928 

1200.42 

1.11425 

2707.47 

155.211R4 

2435,64 

119.86304 

2352,71 

65.61165 

1200.96 
0.8 4031 ■ 

615.60 

0.55616 



1 MANIFCLP PRFSS- 


• 0.00 

0. 00 

0.00 

0.00 

0.00 

0.00 

0.00 



' P/A RATIO MEAS. 
F /A RATIO CSLC . 

— 

0.0905 

0,0919 

0.0935 

0.0950 

0.0824 

0.0815 

0.0793 

0.0797 

C-085? 

0,0859 

0. 0942 
0. 0951 

0.0989 

0.0°13 



: « CIFF. IN F/A 

X 

1.578 

1.536 

-1.182 

0.53 4 

0.835 

0 .909 

2.682 



1'“a'ir flow 

■ PUFt FLOW. 

LBS/HP 

LPS/HB 

49.04 

4.44 

30.51 

7.53 

928.66 

76.55 

738.92 

58.61 

456.73 

38.91 

77.77 

7.33 

51.15 
4. 55 



VAPOR flcix 
HUriDT TY OR H20/L6 

LBS/HR 
DRY AIR 

0.01790 

0.000 

0,02°73 
3 .300 

0, 26147 
0.000 

0.25551 

0.000 

0.15687 

0.000 

0.02713 

0.000 

0.01899 
0. 000 



new POINT 

PFLATIVF HUMIDITY 

DEG.F 

« 

0.000 

3.75 

o.cno 

3.73 

0, 000 
2.79 

0.000 

3.41 

0.000 

3.49 

O.OOO 

3.58 

0.000 

3.7? 



BARO^FTFR 
IMD. AIR PRFS9. 

IN.HG. 
IN. HO. 

29.12 

0.00 

29.12 

0.00 

28.92 

0.00 

28.93 

0.00 

28.93 

0.00 

2 9.12 
0.00 

29.11 

0.00 

CO 

N> 


INO.ATR TFMP. 
MAX, CHT 

OEG.F 

DEG.F 

65.22 

258.05 

64.72 

276.99 

61.56 
444 .34 

62.19 

445.11 

62. 20 
370.04 

63,25 

305.28 

65.29 
257. 14 • 



Hr UFT 

PPM 

33004.27 

7548.75 

1324. 13 

1354.73 

1912,69 

84F4.84 

32193.19 



NOX WFT 
■ r n WET 

PPM 

X 

5 .99 
7.3199 

26.14 

9.1091 

603.26 

5.7322 

1033.50 

5.1316 

338.03 

7.2145 

25.73 
e. 8526 

5.90 
7.2 500 



■ CP2 WFt 
• 0 ? WF T 

t 

% 

6.2756 

3.4856 

7.2970 

0.2404 

9. 3507 
0.1056 

9. 5268 
0.1716 

8.4291 

0.1743 

7. 2278 
C. 2558 

6.2342 

3.5118 



H20 CORRECTION 

“ 

0. 88569 

0. 86681 

0.868B? 

0.86400 

0.86360 

0.87C12 

0.88238 



: HC KASS/MnoE 

■ NOX MASS /MODE 

LB/Mf30E 

LR/MODE 

0.01553 

0.000009 

0,06486 

0.000727 

0,00344 

0.005070 

0,04607 

0.113856- 

0, 04933 
0,028242 

0.01918 

0,000189 

0.01571 
0. 000009 ■ 



. CO HASS/MnOE 

LR/MOOE 

0.06807 

1,54658 

0.29393 

3.44898 

3.67727 

0.39697 

0.069M3 



HC HODE/STO.CYCLE 
NOX MODF/STO. CYCLE 

% 

X 

5.108 

C.C04 

21 .331 
0.303 

1.130 

2.115 

15. 154 
47.440 

16.226 

11,767 

6,310 
0 .079 

. 5.168 
0.C04 



ce MOD F/ STD. CYCLE 

«P 

1.013 

23.015 

4. 374 

51.324 

54.721 

5 ,907 

1.041 




HC FMISSIPN PER HP CYCLE = 0.00134 LB/HP CYCLE PFRCENT CF ALLOWABLE HC = ' 70,43 

NOX EMISS ION PER HP CYCLE = 0.00093 LB/HP CYCLE" PE^^ T OF ALLOWABLE- NOX=* ^ 6rT7r 

“cO EMISSION PER HP CYCLE =~ 0,05939 LB/HP CYCLE PERCENT OF ALIOWAFLE CO *= 141739 



1 


CYCLE HO. ll'^O 

CELL-17 

DA TE 2 / 

9/76 






1 

■ 30DEG BTOC LfANOUT TO,CLfAPP 77^0#/HR 


ENGINE 

- LYCOMING 

0-32 0-01 AD 



, ENGINE TIMING 30.000 DEG, 3TDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



1 

UNI TS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPR3ACH 

TAXI 

IDLE 


'• RUN NLINRFR 


1190 

1191 

1143 

1 144 

1145 

1195 

1198 


1 TIME IN MODE 

J 

MIN. 

1.00 

11.00 

0,30 

5.00 

6. 00 
4 

3.00 

1.00 


, ENGINE SPEED 
i nes. HTRSEPCWER 

RPM . 
HP 

58 9.62 
0.44926 

1200.42 

1.11425 

2702.37 2431.86 

153.67889 119.17294 

2352.65 

64.89508 

1200.96 

0.84031 

615.60 

0.55616 


1 MANIFOLD PRESS. 

IN.HG. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


i F/A' RATIO MEAS. 
F/A RATIO CALC. 

— “ “ 

0.0905 

0.0919 

0. 0935 
0.0950 

0.0811 

0.0819 

0.0784 

0.0799 

0.0849 

0.0862 

0.0942 
0. 0951 

0.0889 

0.0913 


* OIFF. • IN F/A 

S 

1.57Q 

1.535 

0 .931 

1.941 

1.539 

0.909 

2.682 


AIR FLOW 

: FUEL flow 

LPS/HR 

LBS/HR 

49, 04 
4.44 

80.51 

7.53 

942-81 

76.46 

746-02 

58.47 

455.74 

38.68 

77.77 

7,33 

51.15 

4.55 


■ VAPOR FLOW 
. humidity GR H20/LB 

LBS/HR 
DRY AIR 

0.C179O 

0.000 

0.02973 

O.GOO 

0.37751 
0. 000 

0.29503 

0,000 

0,16541 

O.OCO 

0.02713 

.O’.OOO 

0,01899 

0.000 


: OEW POINT 1 

RELATIVE HUN IDITY 

DEG.F 

5! 

0.000 
3. 75 

0.000 

3.73 

0.000 

4.09 

0.000 
3 .94 

0. 000 
3.65 

0.000 

3.58 

0 . ooo 

3.72 


: BAPOMETFR 
■ IMO. AIR PRESS. 

IN.HG. 

IN.HG. 

29.12 

c.oo 

29.12 

0.00 

2 8. 94 
0.00 

28.94 

0.00 

28.95 

0.00 

29.12 

0.00 

29.11 

0.00 

00 

LO 

! IMO. AIR TEMP. 
MAX. CHT 

DEG.F 

DEG.F 

65, 22 
258.05 

64. 72 
276.99 

61.57 

460.20 

62.25 

447.28 

62.62 
367. 16 

63.25 

305.28 

65.29 

257.14 


' ' HC WET 

PPM 

33004.27 

7548.75 

1322.33 

1394.04 

2056.80 

8454.94 

32193. 19 


' A-CX WET . 
CP WFT 

Cf 

5.99 

7.3199 

26. 14 
9.1091 

571. 36 
5.7937 

1017.40 . 
5.1097 

334.93 

7-2610 

25.73 
8. 8526 

5.90 
7. 2500 


C02 WET 
02 w FT 

z 

% 

6.2756 

3.4856 

7-2970 
0. 2404 

9.2002 
0. 0890 

9.4467 
C. 1509 

8 .3703 
0, 1753 

7.2278 

0.2558 

6.2342 

3.511S 


• H20 COPPFCTION 

~ “ 

0.88569 

0.B6561 

0.86191 

0.85953 

0.86139 

0. 87012 

0.8B238 


HC masS/mPDE 
' Nox mass /mode 

LB/mdcE 
L6/ MODE 

0.01553 

0.000009 

0.06485 

0.C00727 

0.00347 
0.00485? 0 

0.04769 

.112755 

0,05287 

0.027889 

0.01918 

0.000189 

0 .01571 
0.000009 ■ 


, CO MASS/MP06 

Lfi/MQDE 

0.06807 

1 .54658 

0.30015 

3.45488 

3.68855 

• 0,39697 

0,06993 


HC MPDE/STD. CYCLE 
NOX MOOe/STD. CYCLE 

<V 

X 

5.108 

0.004 

21.331 
■ 0.303 

1.140 

2.0?2 

15. 688 
46.981 

1 7.390 
11.620 

6 .310 
0.079 

. 5.16B 

0.004 


i CC HCOE/STD. CYCLE 

<v 

1.013 

23.015 

4.467 

5-1.412 

54.889 

5.907 

1.041 

- 

. HC emission per HP 

CYCLE = 

0.00137 


PERCENT 

OF ALLOWABLE HC = 

72.13 



NOX EMI SSION PER HP 

CYCLE = 

0.00092 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

61.01 



CO emission per HP 

CYCLE = 

0.05953 

lb/HP oyclf 

PERCENT 

OF ALLOWABLE CO = 

141 .74 



1 ' tMe IX c,' 

LEANOUT DATA. 77 LB/HR. 30° BTDC 



1 

t 

1 




I 




CYCLE h'Q. ligo 

CELL-17 

DATF 2/ 

9/76 




- 

.3.00EG BTnC LEAM3UT 

TO.CL.APP 77.0A/HR 


ENGINE 

- LYCOMING 

0-320-DIAD 


ENGINE flMns ' 30.000 DEG 

. a TOC 

rated 

H.P. 160. 

H.C . 

RATIO 2. 

125 



UNITS 

idle. 

TAVT 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLF 

RUN NUMPcR 


IIRO 


1146 

1147 

1148 

• 1195 

1198 

TIME IM M,r,PE 

MIN. 

1.00 

11.00 

0,30 

5.00 

6.00 

t 

3.00 

1.00 

F^■C.INE SPEED 
P9S. HORSEPOWER 

RPM ' 
HP 

589. A2 
0.AA92B 

1200.42 
1 .11425 

2697.69 

153.35696 

2432. 82 
119.39186 

2355.41 
. 56.74710 

1200.96 

0.84031 

615.50 
0. 55616 

^'A^:[F^!LO PRESS. 

IN. HO. 

C.OO 

0.00 

C. 00 

0.00 

0.00 

0.00 

0.00 

F/A RATIO MEAS. 
F/A RATIO CALC. 

“ “ “ 

0.0905 

0.0919 

0.0935 
0. 095C 

0.0797 

0.0818 

0,0774 

0.0796 

0.0852 

0.0857 

0, 0942 
C.0951 

0,0889 

0.0913 

T niFF. IN F/A 


1.578 

1.535 

2.662 

2. 839 

0.513 

0.909 

2.682 

AIR FLOW 

EU^L FLOW 

LPS/HR 

LRS/HR 

A9.0A 

4-44 

BO. 51 
7. 53 

952.05 
75. 86 

748.42 

57.95 

459.91 

39.19 

77.77 

7.33 

51.15 

4.55 

VAPOR FLOW 
HUMIDITY GR H2n/L6 

LBS/ HR 
DRY AIR 

0.01790 

0.000 

0.02973 

O.OOO 

0.38445 

0.000 

0. 30074 
0.000 

0. 17392 
0.000 

0.02713 
• O’.OOO 

0.01899 

0.000 

new '>OI^T 

RELATIVF HUMiniTY 

DEG.F 

qj 

0.000 

3.75 

O.OOC 

3.73 

0. OGC 
4.14 

0.000 

4.01 

0.000 

3.80 

O.COO 

3.58 

0.000 

3.72 

BAPnMFTFR 
IND. AFP PRESS. 

IM.HG. 

IN-HG. 

29.12 

0.00 

29. 12 
0.00 

28.95 
0. 00 

29.95 

0.00 

28.96 

0.00 

29.12 

0.00 

29*11 

3.00 S 

INP.AIR TFMP. 
MAX. CHT 

DEG.F 

DEG.F 

65,2? 

258.05 

64.72 

276.99 

61 .74 
464.58 

62.29 

453.56 

62.83 

358.76 

63.25 

305.28 

65.29 

257.14 

HC WET 

PPM 

33004,27 

7548.75 

1304. 13 

1391. 24 

1940. 19 

8454.04 

32193.19 

NOX WET- 
or WFT 

PPM 

* 

5i99 
7. 3199 

26.14 
9. 1091 

540.05 

5.7632 

1053.30 

5.0542 

351.64 

7.1477 

25,73 
8.B526 , 

5.90 

7.2500 

C02 WFT 
02 WET 

5! 

r 

6.2756 

3.4856 

7.2970 
0. 2404 

9. 1474 
0.1018 

9. 5277 
0.1643 

8.5093 

0.1731 

7.2278 

0.2550 

6.2342 
3. 5118 

H20 corpfction 

” 

0.88569 

0.06581 

0.85612 

0. 85563 

0. 86417 

0.87012 

0,88238 

HC mass/mode 
NOX HASS/MHOE 

LB/MOOE 

LB/MODE 

0.01553 

0.000009 

0 .36485 
0. 000727 

0.00343 
0. 004606 

0,04757 

0.116635 

0.05039 

0.029585 

0.C1918 

0.000189 

0.01571 

0.000009 

CO MASS/ mode 

LB/MODF 

0.06807 

1 .54658 

0.29987 

3.41590 

3.66892 

0.39697 

0.05993 

HC mpdE/STD. cycle 
HOX MnOE/STD. CYCLE 

t 

% 

5.108 

0.004 

21 .331 
0.303 

1.129 
1. 919 

■ 15.649 

4 8.619 

16.575 

12,327 

6.310 
0 .079 

5. 168 
0.004 

CO MODE /STD. CYCLF 

X 

1.013 

23 .015 

4.462 

50,832 

54.597 

5.907 

1.041 

HC EMISSION PER HP 

CYCLE = 

0.00135 

LB/HP CYCLF 

PERCENT OF ALLOdABLE HC = 

71.27 


NOX EMISSION PER HP 

CYCLE = 

- 0.00095 

L6/HP CYCLF 

PERCENT OF ALLOWABLE NOX= 

63 .25 


CO EMISSION per HP 

CYCLE = 

0*05916 

L8/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

140.87 


_ T/IBLE IX d. 

LEANOUT DATA, 77 LB/HR, 30® BTDC 



1 

1 













:4- ■ TABLE IXe,' LEANOUT DATA, 73 LB/HR, 30° BTDC 


t 




rVCLF NH. 1L90 


rVCLF NH. 1L90 


CELL' 

-17 • 

DATE 2/ 

9/76 






■ 30DEG BTDC 

LEANOUT 

TO.CL.APP 

73.0«/HR 


ENGINE 

- LYCOMING 

0-320-01 AO 



FNGIMF TTMIVG 

30.000 OEG, 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CL IM6 

APPROACH 

TAXI 

IDLE 


PUN number 



1190 

1191 

1152 

1153 

1154 

' 1195 

1198 


T I-JP !N MOPE 


MIN. 

1.00 

1 1.00 

C.30 

5.00 

6.00 

t 

3.00 

I. 00 


ENfST^E SP'^ED 
OPS. HnPSFPDWFR 


RPM ' 
HP 

5'89.6 2 
0.44928 

1200.42 

1.11425 

2697,09 
154. 30351 

2433,90 

119.48869 

2352.41 

65.62567 

1200.96 ’ 
0.84C31 

615.60 

0.55616 


MAfJIFOLD PRESS. 


IN.HG. 

0.00 

0.00 

0.00 

0.00 

0. 00 

0.00 

0.00 


F/fi RATIO MEAS. 
F/A OATin CALC. 


— - w 

0, 0905 
0.0919 

C.0935 
0. 0950 

0.0789 

0.0796 

0.0770 
0. 0779 

0.0829 

0.0835 

0.0942 

0.0951 

0.0889 

0.0913 


X OtFF, IN F/A 


% 

1 .578 

1 .535 

0 .891 

1. 130 

0.738 

0.909 

2.682 


A IP FLOW 
FUFL FLOW 


LBS/HR 
LBS/ HP 

49.04 

4.44 

RO. 51 
7. 53 

941.81 

74.27 

747,19 

57.50 

458.97 
38. 05 

77,77 

7.33 

51.15 

4.55 


VAPOR Finw 
HtiKiDTTY RR H20/LB 

LBS/HR 
DRY AIR 

0.01790 

O.COO 

0.02973 

0.000 

0.40978 

0,000 

0.31110 

0,000 

0. 17789 
0.000 

0,02713 
0 .ODO 

0.01899 

0.000 


DEW POINT DEG.F 

RELATIVE HUMIDITY X 

O.COO 

3.75 

0.000 
3 .73 

0.000 

4.29 

0 . ouo 

4.16 

0. 000 
3.88 

0.000 

3.58 

0.000 

3.72 


BAPOMFTER 
I NO. A IP PRESS- 


IN.HG. 

IM-HG. 

29-12 

0.00 

29. 12 
0-00 

28.96 

0.00 

28.96 

0.00 

28.97 
0. 00 

29.12 

0.00 

29.11 

0.00 

CO 

c^ 

IND.AIR TEMP, 
MAX. CHT 


DFG.E 

DEG.F 

65.22 

258.05 

64, 72 
276.99 

62.05 
452. 87 

. 62.26 
454.13 

62,61 

371.02 

63.25 

305.28 

65.29 

257.14 


MC WET . 


PPM 

33004.27 

7548.75 

1240.02 

1276.03 

1954. 19 

8454.84 

32193.19 


■ NOX WET' 

CP WFT 


PPM 

X 

5-99 
._r..319 9 

2 6j 14 
0.1C91 

735.87 

5.0195 

1203.82 

4.4324 

398.24 

6.4432 

25.73 
8. R526 

5.90 

7.2500 


CC2 WET 

02 ’wet 


X 

% 

6, 2756 
3.4856 

7.2970 
0. 2404 

9 ,6022 
0. 1220 

9,7871 
0. 1 907 

8.7600 

0.2396 

7- 2278 
0.2558 

6.2342 

3.5118 


H20 CORRECTION 



0.88569 

0.86561 

0,86202 

0,86284 

0. 86403 

0.87012 

0.88238 


HC mass/mode 
NDX r'ASS/MOOE 


LB/MO OE 
LB/MO OF 

0.01553 
0 .000009 

0.06465 

0.000727 

0.00322 

0.006189 

0.04348 
0. 132 899 

0.05021 

0.033150 

0.01918 

0.000169 

0.01571 
0.000039 • 


CD -“ASS/MODE 


LB /MODE 

0,06807 

1 .54658 

0.25756 

2.98530 

3.27210 

0,3 9697 

0.06993 


HC VnDE/STO.rvCLF 
NGX MOOF/STD. CYCLE 

y 

% 

5.108 

0.004 

21.331 

0.303 

1.059 

2.579 

14.304 
55. 375 

16.517 
13. 812 

6.310 

0.079 

, . 5.168 
0.004 


CO MODE/STD. CYCLE 

% 

1.013 

23.015 

3.833 

44,424 

48.692 

5.907 • 

1.041 


HC EMISSION PER 

HP 

CYCLE = 

0,00133 

L8/HP OYCte 

percent of allowable HC = ' 

69,80 • 



NCX EM] SSION PER 

HP 

CYCLE = 

O.OOlOB 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

72.16 



CO EMISSION PER 

HP 

CYCLE = 

0.05373 

L6/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

127.92 

% 



TABLE IXf. liANOUT DATA. 73 LB/HR. 30° BTDC 


CYCLE MO. 1190 

CELL 

-17 

DATE 2/ 

9/76 






300EG BTDC LFAMDUT 

TOtCL.ARP 73.5If/HR 


ENGINE 

- LYCOMING 

■ C-320-DIAD 



ENGINE TIMING- 30.000 DEG. 

BTOr 

RATED 

M.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


PUN number 


1190 

1 1°1 

U99 

1200 

1201 

1195 

1198 


T IME IN MPDE . . 

MIN. 

1. 00 

11. 00 

0.30 

' 5.00 

6.00 

3.00 

l.OO 


ENGINE SPCeo 
nps. HPPSEPnwEP. 

PPM , 
HP 

58®. 62 
0.4A928 

1200.42 

1.11425 

2699.73 2432.04 

, 157.2.3477 119,82025 

2351. 09 
64.80234 

1200.96 

0,84031 

6L5 .50 
0,55616 


MAMIPPLO RPESS. 

IN.HG. 

0 , oo 

0, 00 

0.00 

. 0.00 

0.00 

0.00 

0.00 


F/A RATIO M£AS. 
F/A RATIO CALC. 

M « w 

0.0905 
0. 0919 

0.0935 

0.0950 

0.0771 

0.0774 

0. 0751 
0.0756 

0.0809 

0.0820 

0. 0942 
0,0951 

0.0889 

0.0913 

• 

? OIFF. IN F/A 

X 

1 .578 

1.535 

0. 381 

0.714 

1.441 

0.909 

2.682 


AlP FIPK 

fuel flhw 

LP.S/HR 
. LBS/HP 

49.0-iT 
4. 44 

30.51 
7. 53 

953.97 

73.57 

736.34 

55.27 

450.20 

36.40 

77.77 

7.33 

51.15 

4.55 


VAPOR FLOW 
HUf'TOITY GR H20/LP 

lbs /HR 
DRY A-IR 

0.0 1790 
0.000 

0. 02973 
0.000 

0.3680C 

0.000 

0.27042 

0.000 

0. 15154 
0.000 

0.02713 
■ O.COO 

0.01899 

0.000 


PEW Pf^TN-T 
RELATIVE HUMIDITY 

OEG.F 

9 

O.OCO 

3.75 

O.COO 

3.73 

0, 000 
4.05 

0.000 

3.73 

0.000 
3. 42 

0 

3*58 

'o.'ooo 

3.72 


PAPPME TER 
INn. A IP PRESS. 

IN.HG. 

IN ,H6, 

29.12 

0.00 

29,12 

0.00 

29.11 
0. 00 

29.11 

0.00 

29. 10 
O.CO 

29.12 

0.00 

29. 11 
0.00 

00 

'vj 

IMP.AIP TEMP. 
f'AX. CHT 

OEG.F 

OEG.F 

65.22 

258.05 

54.7? 

276.99 

61.05 
441 .48 

61.37 

445.65 

62. 06 
364.73 

6 3.25 
305.28 

65,. 2 9 
257. 14 


HC VET 

pPM 

33004.27 

7548. 75 

1034. 70 

992.35 

1459. 14 

8454.84 

32193.19 


NOX WET . 
CO VET 

PPM 

5-99 

7.3199 

26 .14 
9. 1091 

982.10 

4.2756 

1438.89 

3.6336 

499.75 

5.8775 

2 5. 73 
8.852 6 

'5.90 

7.2500 


C02 WET 
0 2 WET 

* 

6.2756 

3.4856 

7. 2970 
0.2404 

9.9331 

0.1522 

10. 2305 
0.1961 

9.0324 

0.1601 

7.2278 
0.2558 ■ 

6.2342 
3. 5118 


H20 correction 

-P. 

0. 88569 

0.06581 

0. 86495 

0. 86493 

0.86147 

0.87012 

d.8R238 


HC mass/mode 
MPX maSS/MPOE 

LS/ MODE 
LB/MODE 

0.01553 

O.OOOC09 

0.36485 

0.000727 

0.00270 
0.008311 0 

0.03308 

.155393 

0.03649 

0.040489 

0.01918 

0.000189 

■"0.01571 

0.000009 

— 0"0 

CO NASS/MPDc 

LP/MdOE 

0.068C7 

1.54658 

0.22073 

2.39391 

2.90517 

0.39697 

0‘.06993 


HC MPpP/STO. CYCLE 
NCX MPOF/STD. CYCLE 

OP 

X 

5.10G 

0,004 

21.331 
0. 303 

0,889 

3.463 

10 .881 
64.743 

12.004 

16.870 

6.310 

0.079 

5.168 

0.004 

—ff 

CO MODP/STD. CYCLE' 

X 

1.013 

23.015 

3.285 

35. 624 

43,232 

5 . 907' 

■'1.041 " ■ 


HC EMISSION PER HP 

CYCLE - 

0.00117 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = ' 

61.69 


^ s 

NCX. EMISSION PER HP 

CYCLE = 

0.00128 

LS/HP CYCLE 

PERCENT 

PERCENT 

OF ALLOWABLE NOX* 

85 .47’ 


CO 

UU .PtK HP CVLLb = 

0.04751 

LB/HP CYCLE 

OF ALLOWABLE CCT = 

1 13 . 12 




TABLE IXg, LEANOUT DATA. 73 LB/HR. 30° BTDC 



CYCLE Nn. 1 190 CE LL-17 DAT E _2/ ^(^76_ 


30DEG BTDC LEANOUT 

Tn.CL.APP 7S.5tf/HR - 


ENGINE 

- LYCOMING 

0-320-0IAD 


ENCtNE Ttf-'FNO 30.000 heg. 

BTDC 

rated 

H.D. 160. 

H.C. 

PATin 2, 

125 



UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLF 

PUN NUMPPr 


11<?0 

1 19L 

1202 

1203 

1204 

1195 

1198 

T [ME IN MHDE 

mim. 

1.00 

11.00 

0.30 

5.00 

6.00 

3,00 

l.OO 

ENGINE SPEED 
OPS. HDOSFPnwEP 

ROM ' 
HP 

58R.62 
D .44<^28 

1200.42 

1-11425 

269R.65 

156.39050 

2429.34 

119.46593 

“o'. 00 

2350.91 

64.61300 

1200.96 

0.84031 

615.60 

0,55616 

manifold PRESS. 

IN.HG. 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

r ' 

F/A PATIO MEAS. 
F/A PATIO CALC. 

M 

O.C905 

O.COID 

0. 0935 
0, 0950 

0. 0757 
0.0774 

0.0752 

0.0759 

0.0812 
0. 0825 

0.0942 
0. 0951 

0.D8B9 

0.0913 

Z OIFF. IN F/A 

Z 

1.578 

1 .535 

0.971 

0.922 

L.540 

0 .909 

2.682 

A IP FLOW 
FliEl FLOW 

L0S/HR 

LRS/HP 

49.04 

4.44 

8U.51 

7.53 

951.92 

72.97 

736, 60 
55.43 

456.54 

37.08 

77.77 

7.33 

51.15 
4. 55 

VAPOR FLOW 
humidity GP H2O/L0 

LBS/HR 
ORY AIP 

0,01790 

0.000 

0.02073 

o.cco 

0.36983 

0.000 

0.26994 
' 0.000 

0,15393 
0. 000 

0.02713 

0.000 

0.01899 

0.000 

OEW POINT 
PFLATIVE HUMIDITY 

DEG.F 

T 

0.000 
3. 75 

: ,000 
3. 73 

0.000 

3.98 

0.000 

3.57 

0.000 

3.37 

0,000 
3 .58 

0.000 

3.7? 

PAROOFTFR 
IMO. AIR PRESS. 

IN.HG, 

IN.HG. 

29.12 

0.00 

29.12 

0.00 

29. 10 
0.00 

29. 10 
0.00 

29. 09 
0.00 

2 9.12 
C.OO 

29.11 

0, 00 00 

IND.AIR TFMP, 
-- MAX. CHT 

OEG.F 

OEG.F 

65.22 

258,05 

64. 72 
276.99 

61. 62 
455.28 

62.04 

446,74 

62.49 

359.67 

63.25 

305,28 

65.29 
257. 14 

• HC WET 

PPM 

33004.27 

7548.75 

914.29 

953.99 

1523.15 

8454.84 

32193. 19 

• NOX WFT 
cn- WPT 

PPM 

' 

5.99 

7.3199 

26.14 
9. 1091 

963.90 

4.2793 

1381. 14 
3 .7675 

473. 75 
6.0365 

25.73 ' 

8. 8526 

5.90 

7.2500 

C02 WFT 
02 WET 

% 

CP 

/» 

6.2756 

3.485fi 

7. 2970 
0.2404 

9.9033 

0.1488 

10.1217 
0. 1966 

8,9631 

0.1659 

7.2278 

0.2558 

6.2342 

3.5116 

H20 CORRECTION 


0.88569 

0.B6581 

0.86307 

0.86445 

0,86100 

0.87C12 

0.88238 

HC MASS/mpoe 
NOX MASS /MODE 

LB/mpde 
LB/ node 

0.01553 

0.000009 

0.06485 

0.030727 

0,00238 

0.008125 

0,03184 
. 0.149328 

0.03868 “ 

0.038977 

0.01918 
0,00 0189 

'D”. 01571 
0.000009 

CO MASS/MOOE 

LB/KODE 

0.06B07 

1.54658 

0.22006 

2.48512 

3.02991 

0.39697 

0,06993 

HC MnDE/STD.CYCLE 
rex MOOt/STD. CYCLE 

s: 

9; 

5.106 

0.004 

21.331 
3 ,303 

0.783 

3.385 

10.472 

62.220 

12.724' '" 
16.240 

6 .310 
C.079 

5.168 

0,004 

CO MOOE/STD. CYCLE 

~~HC ■ FH I s s I on”p e r~hp' 

Z 

1.013 

23.015 

3.275 

36.981 

45,088 

5.907 

1.041 

CYCLE = 

0.00118 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = ' 

61 .90 


NOX EMISSION PER HP 

CO 'em I ss ion“per”hp‘ 

CYCLE = 

0.00123 

LR/HP CYCLE 

PERCENT OF ALLOWABLE NDX= 

82 .?4 

V 


CYCLE = 

0.04885 

LE/HP 3YCLE 

PFRCENT OF ALLOWABLF CO = 

116,32 

, 


table' WK. LEANOUT DATA. 73 LB/HR. 30° BTDC 


I 





CYCLC r'O. iigp , 


CELL-17 . 


.DATE 


2/ 9/76 


* 

■ “■ 30DEG BTDC LEAMOUT 

TO.CLfAPP 73.5At/HR 


ENGINE 

- LYCOMING 

0-320-DIAD 



■ 

ENGINE timing 30.000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C.' 

RATIO 2. 

125 



$ 


UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


$ 

l> 

PUN NIIMPEP 


1190 

1191 

1205 


1207 

1195 

1198 


II 

II 

TINE IN Mcne 

M IN . 

1.00 

U.OO 

0.30 

5.00 

6.00 

3.00 

1.00 


1} 

u 

ENGINE SPEED 
nPS. HDPSEPDWER 

RPM , 
HP 

589.6? 

O.4<i920 

1200.42 

I.U425 

2699.43 2433.24 

156.44237 119.42360 

2353.31 

65.96486 

1200.96 

0.84031 

615.60 

0.55616 


11 

w 

mamifoud press. 

IN. HO, 

C.OO 

, 0,00 

0.00 

0. oO 

0.00 

0,00 

O.OD 


ir 

i« 

F/A RATIO MFAS. 
r/A PATin' CALC. 


0.0905 

0.0919 

0.0935 
0. 0950 

0.076? 

0.0772 

0.0756 

0.0760 

0.0819 

0.3827 

0. 0942 
0.0951 

0.0889 

0.3913 


i« 

? DIFF. IN F/A 


1.578 

,1 .535 

1.266 

0.531 

0, 961 

0.909 

2.68? 


J' 

77 

A IP FLDV. 
FUFL FLDW 

LBS/HR 
LBS/ HP 

A 9. OA 
A.A4 

30.51 

7.53 

950.11 
72. 41 

739.33 

55.92 

453,64 

37.15 

77.77 

7.33 

51. 15 
4.55 


13 

VAPOR FLOW 
HUMIDITY GR H20/LB 

LBS/HR 
DRY AIR 

0.01790 

0.000 

0.32973 

0.000 

0.37363 

0,000 

0.27569 

0.000 

0. 15030 
0.000 

0.0.2713 
0 .00 0 

0.01899 

0.000 


7» 

X 

DEw POINT 

’ relative HUMIDITY 

OEG.F 

? 

0.000 

3.75 

0.00 0 
3.73 

0,000 

3.90 

0.000 

3.71 

0. 000 
3.28 

0 .000 
3,58 . 

0.000 
3. '72 


"J 

P ARPMETEP 

I„NO. AIR PRESS. 

IN.HG. 

IN.HG. 

29. 12 
C.OO 

29.12 

0.00 

?9.09 

0.00 

29.09 

0.00 

29,09 
0. 00 

29.12 

0.00 

29.11 

0.03 

00 

VD 

3 

3C 

ind.a’ir tenV. 

MAX, CKT 

OEG.F 

DEG.E 

65.22 

258.05 

64.72 

276.99 

62.17 
44 8. 43 

62.14 

445.91 

62.54 
361 i46 

63.25 

305.26 

65.29 

257.14 


)l 

a 

' KC WET 

PPM 

3300A.27 

75^8 .75 

918.89 

975.50 

1539.15 

8454.84 

32193.19 


n 

Noy VET . 
CD WET 

PPM 

a; 

5.99 

7.3199 

26.14 
9. 1091 

1012.50 
4. 1799 

1419.34 . 

3-6701 

525.45 

5-8134 

2 5-73 
8. 8526 

5.90 

7.2500 

- 


CD2 WET 
D2 wet 

H2n CDPkECTION 

3? 

(9 

6.2756 

3.4056 

7.?r'70 
0. 2404 

9.9526 

0.1468 

9.9467 

0.1567 

■ 8.8477 
0.3506 

7. 2278 
0.2558 

6.234? 

3.5118 

■ 

.a 


0 ■ S 8 ^6 

0.86581 

0. 86228 

0.86850 

0. 86583 

0.8 7012 

0.83233 

O O 


HC MASS/'^noE 
; NCX. MASS/ MODE 

LB/MODE 

LB/MOPB 

0.01553 

0.000009 

0.06485 

0.000727 

0.00238 
0.008503 0 

0.03272 

.154247 

0.03894 

0.04306R 

0.01918 

0.030189 

0.01571 

0.003909 hH f=i 

<• 

cc mass/mooe 
“■"hc mdde/std. cycle 

NCX MnOE/STD. CYCLE 
■ CO MODB/STO. CYCLE 

ls/m6de 

0.06807 

1.54658 

0.21416 

2,43332 

2.90675 

• 0.3 9697 

0.06993 O 0 

Q ^ 


T. 

5.108 

0.004 

21, 331 
0.303 

0.784 

3.543 

10.764 

64.270 

12.809 

17.944 

6.310 

0.079 

5, 1'68 ! 

0.004 


• 

X 

1.013 

23 .015 

3.167 

36.210 

43.255 

5.907 

1. 041 ( 

iF’ 

■ 

HC EMISSION PER HP 

cycle = 

0.00 11 8 

LB/HP CYDLE 

PERCENT 

DF ALLOWABLE HC = ' 

62 .27 

1 

is 


NOX EMISSION PER HP 

CYCLE = 

0'.6c129‘ 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

86.15 

1 



•CD EMISSiON PFR HP 

cycLe = 

0.04772 

LB/HP" CYCLE 

PERCENT 

OF ALLOWABLE CO = 

113 .63 




TABLE IX i. LEANOUT DATA. 73 LB/HR. 30° BTDC 


1 

CYCLE KO. 1190 

CELL' 

-17 

DATE 2/ 

9/76 , 






J 

t 

BODEG BTDC 1 FAVnUT 

TO.CL.APP 70. 58 /HR 

' 

ENGINE 

- LYCOMING 

0-320-01 AD 



» 

t 

ENGINE TIMING 30. GOO OEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



t 

} 

UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


• 

»• 

RLN NUMPFR 


11°0 

1191 

1208 

1209 

1210 

1195 

1199 

■ 

t1 

«> 

TIME IN MODE 

MIN, 

1.00 

11.00 

0,30 

5.00 

6.00 

3.00 

L.OO 


H 

ENGINE SPEED 
OBS. H HE SF POWER 

RPM '• 
HP 

589.6? 

0.AA92S 

1200.42 

1.11425 

2701.41 

153.64630 

2431.82 
1 19.91452 

2352.11 

65.92509 

1200.96 

0.84031 

615.60 

0.55616 


11 

U 

MANIFPLO PRESS. 

IN.HG. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OO 


ir 

u 

F/A RATIO MEAS. 
F/d PATIO CALC. 

«» «• M 

0.C905 

0.0919 

0.0935 

0.0950 

0.076? 

0.0749 

0.0738 

0.0737 

0.0784 

0.0790 

0.094? 
0. 0951 

- 0.0389 
0.0913 


ri 

N 

\7, DIFF. IN F/A 

S 

1.578 

1.535 

-1.737 

-0.059 

0.770 

0 .909 

2.682 


n 

AIR flow 

Lyil._£L2« 

LBS/HR 
LBS /HR 

A9.0^ 

4.4A 

30 .51 
7.53 

920.80 

70.17 

736,37 

54.34 

448. 17 
35.12 

77,77 

7.33 

51.15 
4. 55 


n 

M 

, VAPOP FLOW 
HUMIDITY GR H20/LB 

LES/HR 
DRY AtR 

0.01790 

0.000 

0.02973 

3.000 

0. 16343 
0.000 

0. 13804 
0.000 

0.08345 

0.000 

0.02713 
. 0.000 

0.01899 
0. 000 


H 

» 

; PEW P^!^'T 
RELATIVE HIIMtniTY 

OEG.F 

0,000 

3.75 

0.000 

3.73 

0.000 

1.73 

0.000 

1.83 

0.000 

1.06 

0 .000 
3.58 

0.000 

3.72 


't 

BAROMETER 
IND. AIR PRFSS. 

IN.HG. 

IN.HG. 

29.12 

0.00 

29.12 

0.00 

2 8.79 
0.00 

28.79 

0.00 

20.79 

D.OD 

29. 12 
0.00 

29. 11 
0.30 

VO 

O 


IKO.AIR TEMP. 
. MAX. CHT 

DEG.F 

DF6.F 

65.22 

258.05 

64.72 

276.99 

62.07 

47C.59 

6?. 25 
441.58 

62.20 
359. 25 

63.25 

305.28 

65.29 
257. 14 



HC WET 

PPM 

33004.27 

7548.75 

1052.90 

1C41.35 

1569.46 

8454.84 

32193. 19 


H 

■ NCX WET ■ 
cn WFT 

PPM 

% 

5.99 

7.3199 

26.14 

9.1091 

1443.04 

3.1571 

1942.32 • 
2 .7899 

769.18 

4.6748 

25.73 
8. 8526 

5.90 

7.2500 



CC2 WET 
■ 0 2 WET 

y 

6.2756 

3.48S6 

7. 2970 
0.2A04 

10.3433 

0.1012 

10.4060 

0.1699 

9.7355 

0.0973 

7.2278 
0. 2558 

6.2342 

3.5118 


•r 

H20 CORRECTION 

\ 


0. 88569 

0.06581 

0.87619 

0.87214 

'■'6.86342 

0.87012 

0.8323R 


1 

. HC MAS"S/M0DE 
■ Nnx MA SS/MODE 

LB/ MODE 
lb/mode 

. 0.01553 
0.000009 

0.06A85 

O.C00727 

0.00264 

0.011743 

0.03454 

0.208684 

0. 03 870 
0.061441 

0.01918 

0.000189 

0.01571 

0.000009 


.• 

i co'mass/mpde 

LB/HOOE 

0.06807 

1 .54658 

0. 15674 

1,82871 

2,27815 

0,39697 

0.06993 


H 

, HC MPDE/ STD. CYCLE 
NOX MODE/STD. CYCLE 

Y 

% 

5.106 

0.004 

21.331 

0.303 

0.870 

4.893 

11.361 

R6.952 

12.730 

25.601 

6.310 

0.079 

.5.168 

0.004 



, CO MODE/STD.CYCLF 

X 

1.013 

23.015 

2.332 

27.213 

33.901 

5,907 

1.041 


•J 

HC EMI SSIPN PER HP 

CYCLE = 

0.00119 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = - 

62.08 



P 

NOX E'MSSION PER HP 

CYCLE = 

0.00177 

LB/HP CYCLE 

PERCENT DF ALLOWABLE NOX= 

117.83 



M 

CO FMISSfriN PER HP 

CYCLE = 

0.03966 

Lfl/HP CYCLE 

PERCENT OF ALLOWABLE CO '= 

94.42 




TABLE IXj 


LEANOUT DATA. 71 UB/HR. 30° BTDC 


i 





CYCLE L-D. 1190 

CELL- 

•17 ■ 

DATE 2/ 

9/76 





' - ■ 300FG 1 

BTDC LEANOUT 

TO»CL,APP 70.57//HR 


ENGINE 

- LYCOMING 

0-320-0140 


ENGINE TIMING 

30.000 DEG. 

BTDC 

rated 

H.P. 160. 

H.C. 

RATIO 2. 

125 


, 

UNITS 


TAX I 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 

PUW MIJMFFP 



1191 


1212 

1213 

1195 

1198 

TIMP IN MpoE 

MIN. 

l.OO 

11.00 

0.30 

5i00 

6. 00 

3.00 

UOO 

ENGINE SPEED 

RPM ' 

58 9.62 

1200.42 

2705,49 

2430.30 

2349.89 

1200.96 

615.60 

ces. HCPsEpnwPR 

HP 

0.4A928 

1.11425 

153. 22420 

1 18. 94760 

65.69547 

0.84031 

0.55616 

MiWIFOLP PRESS. 

IN.HG, 

0,00 

0.00 

0.00 

0.00 

0.00 

0. 00 

0.00 

F/A RATIO MEAS. 

- - - 

0. 0905 

0. 0935 

0.0736 

0.0718 

0.0784 

0,0942 

6.0889 

F/A OATIO CALC. 

- - - 

0.0919 

0. 0950 

0.0744 

0.0733 

0.0788 

0. 0951 

0.0913 

» DIFF. IN F/A 

Z 

1 .578 

1 .535 

1 .033 

2.094 

0.441 

0.909 

2.682 

A IP FLOW 

LPS/HR 

A-9.04 

80. 51 

937.01 

• 741.25 

453.38 

77.77 

51.15 

FUFL FLOW 

L&S/HR 

A.AA 

7.53 

69.00 

53. 25 

35. 56 

7.33 

4.55 

VAPCR FLOW 

LBS/HR 

0.01790 

0.D2973 

0.19338 

0. 16374 

0.09606 

0.02713 

0.01899 

HIP'-IDITY GR H20/LB DRY AIR 

0.000 

0.000 

0.000 

C.OOO 

0.000 

D .000 

0.000 

DEW POr^'T 

DEO. F 

0.000 

D ,000 

0,000 

0.000 

0.000 

0.000 

0.000 

RELATIVE HU'*IOITY Z 

3.75 

3.73 

2.16 

2.25 

2.18 

3.58 

3.72 

BAROMETER 

IN.HG. 

29.12 

29. 12 

2 8. 78 

28.77 

28.77 

29.12 

29.11 

TMD. AIR PRESS. 

IN.HG. 

0.00 

0.00 

0.00 

O.OC 

0.00 

0. 00 

0.00 M 

IMP. AIR TEMP . 

DEG.F 

65.22 

6 4. 72 

60.68 

61.26 

61.79 

63.25 

65.29 

MAX. CHT 

DFG.F 

258.05 

276.99 

474.89 

441.87 

359. 59 

305.28 

257.14 

, NC WFT 

PPM 

33004.27 

7548.75 

1000.90 

1049.90 

1573.96 

6454.*64 

32193.19 

NOX WET • 

PPM 

5.99 

26.14 

1497. 65 

1876.79 • 

745.67 

25.73 

5.90 

Cn WET 

Z 

7.3199 

9. 1091 

3. 01-51 

2.7858 

4.6519 

8. 8526 

7.2500 

, C02 WET 

X 

6. 2756 

7,2970 

10.5593 

10.5715 

9,7379 

7.2278 

6,2342 

■ 02 WFT 

Z 

3.4P‘56 

0. 2404 

0. 1018 

0.2483 

C.1349 

0.2598 

3.5118 

H20 CORRECTION 


0.C8569 

0.3b501 

0.86443 

0.86217 

0, 86470 , 

■C'. 8 7012 ■■ 

0.88238 

HC MASS/MOOE 

L 8/MODE 

0.01553 

0.06485 

0.00253 

0.03478 

0.03927 

0,01918 

0.01571 

NOX MASS/MODE 

LB/ MODE 

0.ODOOO9 

0,0DO7?7 

0.012278 

0.201427 

0.060270 

0. 000189 

0.000009 

CO mass/mqde 

LB/MODE 

0.06807 

1.54658 

0.15080 

1.82406 

2.29387 

0.39697 

0.06993 

HC moDE/STO. CYCLE Z 

5. 108 

21.331 

0.833 

11.442 

12.913 

6 .31D 

5.168' 

NOX MODE/STO. CYCLE Z 

' 0 .004 

D .303 

5. 116 

83. 928 

25. 113 

0 -. 079 

0.004 

CO MODF/STD. CYCLE Z 

1.013 

23 .015 

2.244 

27.144 

34.135 

5,907 

1,041 

HC emission PFR 

HP CYCLE = 

0.00120 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = ' 

63.11 


NOX EMISSION PER 

HP. CYCLE = 

0.00172 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

114.55 


CO EMISSION PER 

HP CYCLE = 

0.03969 

LR/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

94.50 



TABLE IX k. LEANOUT DATA, 71 LB/HR, 30° BTDC 





300EG BTDC LEAMOUT THtCLtAPP 70. 5/t/HP. 


ENGINg 


LYCOmigG 0-320-DlAD 


I 

» 

• 

gNGIMF TtMiMS 30.000 'DEG. 

BTDC 

P.AT FD 

H.P. 160. 

H.C 

. RATIO 2.125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


«• 

PUM NIJMSFR 


IlPO 

1191 

1214 

1215 

1216 

1195 

. 1198 


11 

•> 

T IL'E IM mode 

MIN. 

1.00 

1 1.00 

0.30 

5.00 

6.00 

3.00 

1.00 


1> 

E^'GIME SPgeO 

RPM , 

589.62 

1200.42 

2700.33 

2428.22 

23 50. 85 

1200.96 

615.60 



OBS, HORSEPOWER 

HP 

0.4A928 

1 .1 1425 

152.34091 

118.18958 

65.45186 

0.84031 

0. 55616 


♦ 

MflMFOlD PRESS. 

IN.HG. 

0.00 

0.00 

0. 00 

0.00 

0.00 

0.00 

0.00 


«r 

F/A RATIO >^EAS. 

- - - 

0.C905 

0.0935 

0.0741 

0.0726“ 

0,0770 

0. 0942 

0.0B89 



F/A RATIO CALC. 

— - - 

0.0919 

0. 09 50 

0.0745 

0.0733 

0.0787 

0. 0951 

0, 091 3 


•» 

% nlFF. IM F/A 

% 

1.578 

1,535 

0.436 

0.953 

2.143 

0.909 

2.682 


*' 

.AFP F L nw 

LBS/HR 

49. OA 

30.51 

934.37 

■ 741.24 

453.93 

77.77 

51.15 



FUEL FLHW 

LRS/HR 

4.44 

7.53 

69.27 

53.84 

34.97 

7.3 3 

4.55 


- 

VAPC'R FLOW 

LBS/HR 

0.01790 

0.02973 

0.22190 

0, 17366' 

0. 10100 

0.02713 

0.01899 



in I TY ,GR _H2.n>'LB 

DRY AIR 

0.000 

0.000 

0,000 

O.OOG 

0.000 

0^000 

0, 000 


1 

DEW PDIf'T 

DEG. F 

C.OOO 

0.000 

0.000 

0. oOO 

0.0 CO 

0 .000 ■ 

0.000 



P E.LATI.VE .HUMJ _OIJ-_Y_ 

7 

3.75 

3.73 

2.47 

2.38 

2. 28 

3.58 

3.72 


f 

BARfiRFTEP. 

IM.HG. 

29.12 

,29.12 

28.77 

28,77 

28.77 

29.12 

29. 11 



IMP. AFP PRESS. 

IN.HG. 

0.00 

0.00 

0. 00 

0.00 

0. 00 

O.OD 

0.00 

to 


INP.AFR TFMP. 

OEG.F 

65.22 

54.72 

60.79 

61.24 

61. 84 

6 3.25 

65.29 



MAX. CHT , 

DEG.F 

258.05 

• 276.99 

471.39 

43 9.6-7 

362.87 

30 5.28 . 

257. 14 



HC wet 

PPM 

33004.27 

7548.75 

1009.00 

1C53. 73 

1565. 16 

8454,84 

32193.19 



A'OX WET . 

PPM 

5. 99 

26.14 

1464.24 

1853-43 

766. 88 

2 5-73 

5.90 



CP. WET 


7,.3.19Q 

9. 1091 

3.0761 

2.8151 

4,6041 

8.8526 

7.2500 



CC2 WET 

7, 

6.2756 

7.2970 

10,5553 

10. 5816 

9.66 50 

7. 2278 

6.2342 



02_WET 

% 

3.4856 

0. 2404 

0.1212 

0.2666 

0,1451 

0- 2558 

3.5118 



H20 CORFECTFON 


0.88569 

0.86581 

0, 86624 

0. 86610 

0,85941 

C. 8 7012 

0.88238 


** 

HC KASS/MPpE 

LB/ MODE 

0.01553 

0.06485 

0.00255 

0.03502 

0.03889 

C. 01918 

'6.01571 


* 

NOX MASS/MpOE 

L«/MnOE 

0.00000° 

0. 000727 

0.011994 

0.199553 

0,061731 

0.000189 

0.000009 



CO MASS/MOfiE 

LB/wnOE 

0 ,b’6807 

1.54658 

0.15372 

1, 84911 

2, 26103 

0.3 9697 

0.06993 • 

' 

*■ 

HC modF/STD. CYCLE 

X 

5.10 8 

21 .331 

0.839 

11.520 

12.793 

6.310 

■5.168 


M 

NOX MPOE/STO. CYCLE 

X 

0.004 

0.303 

4.998 

83.147 

25.721 

0 .079 

0.004 



CO MODE/STD. CYCLE 

X 

1 .013 

23.015 

2.268 

27.516 

33. 647 

5,907 , 

1,041 



HC F^issinM PER HP 

CYCLE = 

0.00120 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = ' 

63 .07 



u 

NOX EMISSION PER HP 

CYCLE = 

0.00171 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

114.26 



11 

CO FmisSTf>n per HP 

CYCLE = 

0.03966 

LB/HP CYCLF 

PERCENT OF ALLOWABLE CO = 

94.43 




TABLE IX I. LEANOUT DATA. 71 LB/HR. 50° BTDC 





CYCLE NC. ll‘?0 C FLL -17 2/ ^J_ Jt 

30DEG STDC LEANHUT TD.CL.APP 66. Ctf /HR ENGINE - LY C Htl . INfi — 0-32 0-0 1 6D 


ENGINE TIMIMG 30. 000 DEG. BTOC RATE D H .P« 160. 



UNITS 

IDLE 

TAXI 

TAKE OFF 

CL IM8 

ROACH 

TAXI 

lOLF 

Rl‘N 


1190 

1 191 

1217 

1218 

1219 

1195 

1 198 

TIME i N MODE . 

m'i 

1,00 

11.00 

0.30 

5.00 

6.00 

3.00 

1.00 

ENGINE SREBD ' 
nac urncironupp 

RPM " 
1-lp 

509.62 
■ 0 .44928 

1200. 42'“ 
1.11425 

2706.81 

150.73199 

• 2426.46 
1 17. 60164 

2351.33 

65,32224 

1200,96 

0.84031 

0.5561& 

MANIFOLD PRESS." 

■■'IN.HG.'”' 

0.00 

0.00 

0.00 

‘0.00 

0.00 

0.00 

00 

F/A RATIO M6AS* 

p/A uATfft - 

- - - 

0. 0905 
0.0919 

C.0P35 

0.0950 

0. 0698 
0.0702 

0.0688 
0, 0694 

0,0719 
0. 0725 

0.0*42 
0, 0951 

0 ♦0oo9 
0.0913 

«"niFF. in'f/a" 

a ~ 

1.578 

1.535 

0.596 

0-865 

0.840 

0 ,909 

2, 682 

”mr flow * ' 

p t jp 1 r 1 nu 

■ L8S/HR “ 
‘l RS/HR 

49.04 

4.44 

’80.51 

7.53 

937. 18 
65.40 

• •766.98“ 

52.77 

454.05 

32.63 

77.77 

7.33 

51 ,15 
4.55 

VAPOR FLOW 
HU'>iniTY GR H20/LB 
• DEW PniNT 

RELATIVE HUMIDITY 

BARO*^ETRR 

TMn. ATS PRFR5. 

L PS/HR 
DRY AIR 
OEC.F 
% 

IN.HG. 

Of.HG. 

0.01790 
0-000 
O.OOb 
3. 75 
29.12 
0.00 

0.02*73 
O.'OOC 
O.COO 
3. 73 

0.22805 

0.000 

0.18062 

0.000 

0.10634 
0. 000 

0.0 2713 
O'. 000 

0.01899 

0.000 

0 .COO 
2.53 

0.000 
■ 2.41 

0.000 ■" 
2.40 

0.000 

3.58 

0.000 

3.7? 

29^12 

0.00 

28.77 

0.00 

28. 77 
3.00 

28. 76 
0.00 

29.12 

0.00 

29.11 

.0.00 

' IND.AIP TEMP, 

deg.f' 

DE^. F 

65.2? 

256.05 

64,72 

276.99 

60.91 

476,55 

61.30 

431.04 

61.83 

362.94 

63.25 
30 5,28 

65.29 

257.14 

Hf WFT 
NCX WET' 
cn WF T 

PPM 

■pp'M" 

X 

33004. 27 
5.99 
7.3199 

7548. 75 

823,18 

741.57 

1249.12 

8454-84 

32193. 19 

?6. 14 
9.1091 

2327. 13 
1.6300 

2367.33 
1 .9951 

1 4 03 . 04 
2.4345 

2 5.73 
8. 8526 

5.90 

7.2500 

CD2 HET 
0? WET 

T 

<}j 

6.2756 

3.4856 

7. 2*70 
0-2404 

11.1314 
0. 2951 

10.7054 

0.7549 

10.7017 

0.2823 

7.2276 
0, 2558 

6.2342 ■ - 

3.5118 

H20 CORF ECTIDM 

- - - 

0. 88569 

0.B6581 

0.87007 

0.87112 

0.86733 

C. 87012 

0. 88238 

HC MaSS/'MODE 
NHY MA^R/HOOF 

L8/M00E 

Lfe/MOOE 

0.01553 

0.000009 

0.06495 

0.030727 

0.00206 

0.018842 

0.02518 

0.260358 

0.03042 

0.110699 

0.0 1918 
0. 000189 

(J « 0 L 7 L 
0.000009 

CC MASS/MOOS 

L e/MODE 

0.06307 

1 .54658 

0.08051- 

1.33856 

1.17187 

0-39697 

0.06993 


« HC WODE/STO. CYCLE ^ 

“ NQX » P r>E f ST^. C Y CLE 7 

CO f'ODE>’S TO. CYCLE % 

.. HC EA'ISSIDN PEP HP CYCLE = 

M 

. NOX EMISSION PER HP CYCLE = 
. CC EMfSSION PEP HP~CYCLE”= 


TABLE IXm. 


sTlW 2r.’331 b.67'7 8.281 10.007 6.310 

O.OOA 0.303 V_.S51 _ 108.482 bkil?-! P*07?. 

iTdra 23VC'V5 1.198' 19.921 17.439 5.907 

0.00108 LB/'hP cycle percent he allowable HC = - 56.88 

■^00244 LB/h'P"c'Y C LE P ERC" E nT"6 F“ iLLlTTwrelTlM 6 162.85” 

"0.02920 LBYhp” :'YC rF prRC'E~NT~ 3T“ALrbl7AB*CE"”(rb = 69T55“ 


■q^ 




g- 




LfANCUT DATA. 66 LB/KR. 30 ° BTDC 


I 




CYCLe N'D. ll^JO 

CELL 

-17 

DATE ?/ 9/76 





• 3 ODER BTOC LFAMOUr 

TO, CL. APP 

66.0<//HR 


ENGINE 

- LYCOMING 

0-32 0-DI AD 


E^GUE timing^ . 30.0CO OSG. 

BTpr. 

RATED H 

.P., 160, 

H.C. 

RAT in 2. 

125 



UNITS 

IDLE 

TAXI 

TAKE OFF 

CLMR 

APPROACH 

TAXI 

IDLE 

R UN NU“P FR 


_ ll'JO 

1191 

1220 

1221 

1222 

1195 

1198 

1 I 1 N MflDt" 

M IM. 

1.00 

n. ic 

0. 30 

5.00 

6 • 00 

3.30 

1.00 

ENGINE JPEEn 

n“s. hgpsepgwfr 

RPM ' 
HP 

5B9.62 

0.A-A928 

1200.42 

1.11425 

“‘2699,67 2432.54 

151.41455 119.10890 

2348.23” 

65.00583 

‘1200.96 

0,84031 

615.60 
0. 55616 

N^NIFOLP PRESS. 

IN.HG, 

0.00 

0.00 

0.00 

0.00 

0. 00' 

0.00 

0.00 

F/i RATin MEAS. 
f/a patio calc. 

“ ” 

0.0005 
0. 0919 

0.0935 
0. 0950 

0.C699 

0.0701 

0.0688 

0,0695 

0,0759 

0.0729 

0. 0942 

0.0889 

? OIPF. IN F/A 


1.578 

1.535 

U • Uvb 1 

3.0913 


0.276 

1. 045 

-3.8 8? 

0.909 

2.582 

A IR FLDW 

FUFl FLPW 

LB S/HR 
. .'LBS/HP 

A9.0A 

- . 

80.51 
_ 7.53 

930,23 
_ 65.02 

■"769.00 

52.90 

454,92 

34.51 

77.77 

7.33 

51. 15 
4,55 

HUf'lOlTY GR H2n/LB 

GEW POINT '| 

RFLATIVF KUNIDIJTY 

RAPP'* FT FR 

I NO, Alfi.PRESS.. 

LBS/HR 
DRY AIR 
DEG.F 
% 

0.01790 
... 0. UCO 

0 # 00 v< 

3,75 _ 

0 .02973 
0, 000 

0.23083 
0,000 

0.18657 

0.000 

0. 10676" ■ 
0.000 

0.02713 
0 .000 

0.01899 

0.000 

o.uoo 

3.73 

0.000 
2 .58 

0. OOO 
2.45 

0. 0 'JO 
2. 39 

0.000 

3.58 

0.000 

3.72 

IN »HG. 
__ IN.HG. 

29.12 

0.00 

29. 12 
0 .OL) 

2 8,75 
0.00 

28.75 

O.OO 

28.74 
0. 00 

29.12 

0.00 

29,11 ^ 

0.00 -P- 

MAX. CHT 

DEG* F 



65.22 

2.5J.05 

64.72 

276.99 

60.86 

473.49 

61 .45 
432.04 

61.99 

368.49 

63.25 

335.28 

65.29 
257. 14 

HC WET 

PPM 

33009.27 

7548 .75 

830.21 

741 .67 

1246. 96 

fJ45 A. 84 

32 1^3 *19 

►'OX 'WfT 
CP WET 

PpM 

•f 

5.99 

7.3199 

26.14 
9. 1091 

2320.48 
1. 5620 

2P76.53 

2.1536 

1351.63 

2.5790 

2 5.73 
8* RS26 

5.90 
7 2 ''00 

C02 WF T 
• nz WET 

X 

<» 

6.2756 

3.4856 

7.2970 
0. 2404 

11.1916 

0.2795 

10.5551 

0,8346 

10.3222 

0,2340 

7. 2?78 
0. 2558 

6.2342 
3»5 110 

HZiJ CuPPFCTION 

~ ~ ~ 

0.86969 

0.86581 

6.87109 

0.87U87 

'6;'a8'293 

0.'870f2 

0.B823'8 

nu 

NTX MASS/MODF 

LB /MODE 
LB/MDOF 

0. 01553 
0.000009 

0.06485 

0,000727 

6. 00?. 06 
0.018659 0 

0.02524 

.251019 

”6703691 

0.108538 

C, 01918 
0.000189 

0.01571 
0. 000009 

cn MA s s/*^nnE 

L 8/ MODE 

0.06807 

1.54658 

0.07662 

1.44875 

1.26346 

0,3 9697 

0.06993 

HC MODE/STn.CYCL E 
NOX-wnOF/STD. CYCLE 

% 

% 

5.108 

0.004 

21.331 

0.303 

0,678 
7. 774 

8.304 

1C4.591 

10.167 
45. 224 

6.310 
0 *079 

5. 168 

CO ►‘ODE/STO. CYCLE 

X 

1.013 

23 .015 

1 .140 

21.559 

18.802 

5.967 

1.C41 

HC EMISSION PER HP 

CYCLE = 

0.00108 LR/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = ' 

57 .07 


. NOX EMISSION P£0 HP 

CYCLE = 

0.CC237 LB/HP CYCLE 

PERCENT 

OF ALL.QWA8LE NOX= 

157.98 


cn E^^iSSinN PEP HP 

CYULt' = 

0,05044 IP/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

72.48 


— TABLE IX n. LEANCUT DATA., 66 LE/HR, 

30° STEC 



t 

1 




CVC LE J'O. 1 15|0._ „ 

CELL 

-17 

DATE 2/ 

9/76 








30DEG BTDC 1 

TO,CL,APP 66. QJ(/HR 


ENGINE - LYCOMING 

0-32O-OIAO 



EN'CIMF Tlt-'IMG 30.0CO OEG. 

BTDC 

RATFO 

H.P. 160. 

H.C. 

RATIO 2. 

125 



_ 

UN ITS 

lOLF 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


' RUf NU'IPFR 


1190 

1 191 

1223 

1224 

1225 

1195 

1198 


T IME IN' MODE 

1 

MIN. 

1.00 

ll .00 

0.30 

5.00 

6.00 

3.00 

1.00 

*• 

E\‘Gl'wE SPEED 

.r^S* HCKSE POWER 

^■4^'IFnup PRESS.' 

PPM , 
HP 

m .HG . ■ 

580.62 
0,<*<i928 
0. 00 

1200.42 
1 .11425 
0.00 

2706.21 

151.06186 

0.00 

■2433. 90 
1 19.81889 
0,30 

”23 51.09 ^ 
65.67889 
0,00 ■ 

1200.96 

0.84031 

6.00 

615. 60 
0.55616 
0.00 


F/A HATlb HRAS. 

F/A RATIO CftLC. 
"'s'diff. ia' f/a ■ ■' 

AIP FLOW 
FUFl FLOW 

lbs/hr 

_ LPS/HR 

0.0905 

0.0919 

1.578 

4-.4A 

0. Q035 
0.0950 
1.535 

0. 0704 ■ 
0.0704 

0. 0691 
0.0696 

0.0719 

0.0725 

0. 09F2~“ 

0. 0951 

0.0339 

0,0913 


— 0* OH U 

1.038 

0.929 

0.959 

2,682 

- 

3 0.51 
7.53 

93 1.96 
65.62 

’ 766.53 

52.95 

458.97 

32.99 

77.77 

7.33 

51.15 
4. 55 

■ 

VAPCB PLOW 

HUMI-IT TY GR H2n/LB 
PEW PPIN'T 
PFLATIVF HUMIDITY 

LPS/HR 
JIRY _AT R 

0.01790 
0.000 

0.02973 

0.000 

0. 23587 
0.000 

0. 19337 
0,000 

0,10785' 

0.000 

0.02713 

O.OGO 

6.01899 

0.000 


DEG.F 

tv 

0.000 

3.75 

0.000 

3.73 

0.000 

2.60 

0.000 

2.57 

0.000 

2.43 

0 .000 
3.58 . 

0.000 

3.77 

1 

IMP- AIP PPESS- 

I N • H G • 
IW-HG- 

29.12 

0.00 

29.12 

0-00 

28.74 

0.00 

28.73 

0,00 

28. 73 
0.00 

29.12 

0.00 

29. li VO 

5.00 

** 

. r^’f^tATR TFMP# 
^'AX. CHT 

DFG. F 
DEG.F 

65.22 

258.05 

64.72 

276.99 

61.26 
485. 4B 

61. 57 
432.32 

61. 95 
368 .38 

63^25 

30*>,2B 

65*29 
p«v7, 14 

r; 

HC WFT 

PPM 

33004.27 

7548-75 

B44. 68 

791,88 

1186.22 

8454, B4 

32 193, IQ 

U 

f\'Py WE . 
Cn WFT 

PPM 

5.99 

7-3109 

26-14 
9. 109 1 

2305.83 

1.6150 

2360.83' 

2.1057 

1421. 64 
2.4537 

25.73 
8. 8526 

5. 90 
7. 2500 

99 

M 

C C2 WFT 
0 ? WF T 

X 

3! 

6.2756 

3.4856 

7. 297U 
0.2404 

11. 1329 
0.2497 

10.6063 
0 .7325 

10.5491 

C.2692 

7 » 2278 
0, 2558 

6*23^2 
3* 31 1 8 

3» 

COPP&P.TIGW 


0. 88569 

0.66581 

0.87267 " 

0.87075 

0.86746 

0.8 7O'l? 

6.88238 

» 

HC ^AS$/Mn[)g 
VOX SS/^OOE 

L fi/ HPGb 
LB/HnOE 

6 .015,53 
0.000009 

0.06485 

0.000727 

0.00210 

0,018564 

0.'02690 

0.259776 

0, 02921 
0.113392 

0.01918 

0.000189 

0. 01571 

*9 

CU '^ASS/MPDE 

LB/MODE 

0.06607 

1.54658 

0,07932 

1.41423 

I.L9401 

0.39697 

0,06993 


HC ^'iDE/STO# CYCLE 
^CX MOnt/STD. CYCLE 

7- 

t 

5.108 

0.004 

21.331 

0.203 

0.690 

7.735 

'878 4 8 
LOB. 240 

9.60i 

47.247 

6.310 
0 .079 

5.168 

0.004 

*. 

» *Jr/oit^*LTV.»Lb 

X 

1 • 0 1 3 

23.015 

1. 18C - 

21.04‘5 

" TK’768 

s'. 907 

l.04i 

H 

nc t"'i bSlUN PER HP 

CYCLE = 

0.00108 

LR/HP CYCLE 

PERCENT DF ALLOWABLE HC = 

57-06 


U 


OYCLF = 

0.00245 

LB/HP CYCLE 

PERCENT DF'llXL'O’w A B'LT“ NOX = 

163.61 


V 

LU » TijolinV rcK Hr 

CYCLE = 

6 .C 2981 

LE/HP CYCLF 

PFRCFNT OF ALLOWABLE CO = 

70.97 



TABLE IXo. LEANOUT DATA^ 66 LB/HR^ 30° BIDC 


i 










CYCLF.r'O. 524 

CELL 

DATE, L2/I9/76 






U?.CIi-Lf'!£. 4,rR_:.EiQW_. 

59DEG-HnnO 

DLP=2" 81.0#/ HR 


ENGINE 

- LYCOMING 

0-320-Dl AO 



e MG INF TIM I MG 2 5. GOO OFO. 

8TDC RATED 

H.P. 160. 

M.C. 

D AT T n ^ 

1 ^ R 

■ 


^ , > 1 1 ■ 1 

“ 





1 

UNITS 

IDLE TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAX! 

IDLE 


PUM.NUMBFR 


524 523 

13 04 

1305 

1306 

528 

530 


’ T lYE IN MODE 

~ F MG PIE SPFEn 
nes. HPPSFPnwFfL 
• HZ-NIFOLO PRFSS. 

MIN. 

RPM ' ’ 
HP 

IN.HG. 

l.OO 11.00 

5’93.52 ■ ' 1233.84' 

0.35567^ 0.89601 

0.30 

5.00 

6.00 

3.00 

1,00 


2701.77 • 2435.34 

149.97404 121.01115 

2358. 65 
65.57481 

1199.52 

1.63172 

606.00 

0.3~807 


0*00 0*0 0 

0.00 

0.00 

0. 00 

0.00 

0.00 


F/A RATIO MEAS, 
F/A PATIO CALC. 



0.0886 0.0937 

0.0RQ2 0.0960 

C.0S46 
0. 0847 

0.0819 
C* 0GS3 

0.0872 

0.0887 

0.0927 

0.0952 

0,0899 

0.0904 


^ Dlrr* IN F/A 


0.638 2.503 

0.126 

1.766 

1,769 

2,769 

0.574 

r? 

A 1 K FL OW 
. FUFl FLOW 

L PS/hr 
•LBS/ HR 

57.16 S'9.82 

5.06 0.41 

537.18 • 

70.26 

772.13 

63-23 

473.-18 
41. 24 

89.71 

8.31 

55.52 
^ .99 

<< 

■ VAPOR FLOW 

P'UMIDITY GR H2D/LB 
DEW PPl^'T 

RELATIVE HUMIDITY 

LBS/HR 
DRY AIR 

0.01466 0.32253 

C. 000' 0.000 

0.28512 

0.000 

0.24076 

0.000 

0. 13088 
0.000 

0.02260 
O' .000 

0. 0143 9 
0.000 

X 

DEG* F 

0.000 0.000 

2.50 2.A5 

0.000 

3.15 

0.000 

3.16 

0. 000 
2.85 

0.000 

2.49 

0,000 

2.52 

■» 

IN'P. AIR PRFSS. 

IN.HG. 

IM.HG. 

29.21 29.21 

0.00 0.00 

28.64 

0.00 

28.63 

0.00 

28.63 

0.00 

29.19 

0.00 

29.19 

0. 00 S 

Si 

ks 

I F'O .A I R TEMP , 
■ WAX. CHT 

Df G. F 
OEG.F 

62.65 62.34 

227.61 277.89 

61 .28 
466, 75 

61.94 

475.50 

62.33 
382. 09 

62.44 

287.93 

62.81 

221.05 


HC WFT 

PPM 

35192.47 10997.09 

1355 .53 

1437.94 

1880.99 

10633.05 

36207. 59 

» 

^'C'' ^FT* 

rr WET 

PPM 

% 

4.76 17,86 

7.1065 9.2612 

289.05 

6.7559 

708.19 
6. 2687 

191.08 
7, 9553 

1 8.05 
9. 0790 

5.60 
7 .1 064 

a 

C02 WET 
T2 V(,ET 

% 

% 

6.2365 7.3154 

4.2455 0. 4547 

0.7239 
0. 0630 

a. 8 944 
0.0892 

7.9840 

0,0792 

7. 3842 
0.4634 

6.3267 

A.0RR7 


. H2P CORDFCTI ON 


0.89073 0.86134 

0.86516 

6. 85997 

0^86184 

0“'8 60?4 

0.83988 

» 

•« 

NCX MASS/wnOE 

L8/MDOE 

LB/MODF 

0.01917 0.10543 

0.000008 0. 030555 

0,00358 
0.C02472 C 

0.05160 

.OP2323 

0.05062 

0.016658 

0,02767 

0.000152 

■ 0,01924' 
0.0000 ID 


LU F'ASS/MnOE 

LB/MODF 

0.07650 1,75487 

0.35245 

4,44564 

4.23115 

0.46698 

0.07465 


Hr ^'^c)p/5TD•CYCl. c 
NfX MPDF/STD. CYCLE 

% 

% 

6.305 34.681 

0.003 0.231 

1.177 

1.030 

16.-97 3 
34.301 

16.651 
6. 941 

9.103 

0.063 

6.330 

0.004 

<• 


% 

1*1 !i8 ^6*11^ 

5.245 

66,is'5 

62:"9'64 

6,949 

i.Ul 


' HU F'^ISSION PER HP 

CYCLE = 

0.00173 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = " 

91 .22 


W 

iNnx E'^ISSION PER HP 

CYCLE = 

0.00064 L8/HP CYCLE 

pf'rcent 

DF ALLOWABLE NDX= 

42 .57 




CYCLE - 

0.07126 LB/HP CYCLF 

PERCENT 

PF ALLOWABLE CO = 

169,68 



COOLING AIR^ SO^F^ AP2", RICH 



TABLE X a. 




CYCLE NC. 5?4 

CELL- 

-17 

DATE 12/19/76 







1 

cm ing air plow 

590EG-H0DD 

DLP=2« 

81 .0«/HR 


ENGINE 

- LYCOMING 

0-320-DIAO 




EK'fiT\'E tI**lh‘G 25.000 DEG. 

STDC 

rated 

H.P. 160. 

H.C. 

RATIO 2. 

125 




, 

UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB ■ 

APPROACH 

TAXI 

IDLE 


-» 

RLN NUMBER 


5?4 

523 

1307 

'1308 

1309 

- 528 

530 



TINE IN MODE 

MIN. 

1.00 

11.00 

0.30 

5.00 

6.00 

» 

3.00 

1.00 


.. 

ENG IMF 5 PEED 
■ CBS. HPPSFPnWER 

RPM ' 
HP 

593.52 

0.35567 

1203.84 

0.59601 

2702. 19 2437.68 

150.71252 121.08699 

2358.41 

65.29510 

1199.52 

1.63172 

606.00 

0.37807 



MANIFOLD PRESS. 

IN .HG. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


ir 

i« 

F/A RATIO MEAS. 
F/A BATIO CALC. 

— — — 

0.0886 
0. 0892 

0.0937 

0.0960 

0.C837 

0.0850 

0.0822 

0.0830 

0.0865 

0.0890 

0. 092 7 
0. 0952 

0.0399 

0.0904 


'1 

re 

r CIFF. IN F/A 

X 

0.638 

2.503 

1.473 

0. 999 

2.835 

2 .769 

0.574 


a 

AIR FLnw 
FUEL FLOW 

LBS/HR 

tRS/HR 

57.16 

5.06 

39.82 

8-4J 

938.75 

78.60 

768, 31 
63.20 

470.71 

40.72 

89.71 

8.31 

55.52 

4. 09 


9 

VAPOR FLOW 
HlJMiniTY gr H2n/t.B 

L8S/HR 
DRY AIR 

0.01466 

0.000 

0.02253 

0,000 

0, 2914 8 
0.000 

0. 23217 
0.000 

0.12808 

0.000 

0*02260 

0.000 

0,01439 

0.000 


t 

• 

• DEW POINT 

Ri^LATIVF HUMIDITY 

OEG.F 

S 

0.000 

2.50 

0.000 

2.45 

0.000 

3.26 

0.000 
, 3.18 

0.000 
2, 82 

0 .000 
2.49 

0.000 

2.52 


IT 

barometer 

IND. AIR PRESS- 

IN.HG. 

TN-HG- 

29.21 

0.00 

29 .21 
0,00 

28.63 
0. 00 

28.64 

0.00 

28.64 

0.00 

29.19 

0.00 

29. 19 
0.00 

VP 

• 

lO 

1 NO. AIR TEMP. 
MAX. CHT 

DFG.F 

DEG.F 

62.65 

227.61 

6 2.34 
277.89 

61.28 

447.98 

61.36 

482.99 

62. 33 
397.87 

62.44 

287.93 

52.81 

221.05 


il 

9 

HC WET 

PPM 

35192.47 

10997.09 

1395. 24 

1420.54 

1857.88 

10633.05 

36207.59 



MCX WET ‘ 
ro WET 

PPM 

X 

4.76 
7. 1065 

1 7.86 
2612 

320.11 

6.7934 

710.99 

6.1692 

176. 10 
8-0022 

1 8.05 
9. 0790 

5.60 

7.1064 



CC2 WFT 

02 WFT 

X 

X 

6.2365 
4. 2455 

7. 3154 
0.4547 

R.5967 

0.C669 

8.9767 
0 .0815 

7.9103 

0.0736 

7. 3842 
0. 4634 

6.3257 

4.0557 



H20 CORRECT ION 

” “ 

0.89073 

0.86134 

0.86142 

0. 86246 

0.85857 

0.86024 

0.88968 



HC MASS/MPDE 
NOX MrtSS/MQDE • 

LB/ MODE 

lb/mddf 

0.01917 

0,000008 

0,10543 

O.OOC555 

0,00368 
0.002733 0 

0. 05081 
.082393 

0. 04 962 
0.015235 

0.02767 

0.000152 

0.01924 

0.000010 

O P 

bxj to 


CC MASS/ MODE 

L8/M0DE 

0.07650 

1.75487 

0, 3 5390 

4. 36160 

4.22377 

0.4 6,693 

0.07465 



1 HC mpdE/STD. CYCLE 
NCX MODE/STD. CYCLE 

% 

6.305 

0.003 

34.681 

0.231 

1.210 

1.139 

16.715 

34.330 

16.321 

6.348 

9.103 
0 .063 

.6.330 

0.004 

o S 


CO M006/STO. CYCLE 

% 

1.138 

26.114 

5.266 

64.905 

62.854 

6.949 

1.111 



HC EMISSION PER HP 

CYCLE = 

0.00172 

LR/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

90.67 




NOX EMISSION PER HP 

CYCLE = 

0.00063 

LB/HP :ycle 

PERCENT 

OF ALLOWABLE NOX= 

42 ;i2 


hr W 


CC'EMISSION PEP HP 

CYCLE = 

0.07070 

LB/HP CYCLE 

PERCENT 

DF ALLOWABLE CO = 

168.34 


CH CO 


1 

I r 

I 


TABLE X b 


COOLING AIR, 59°F, A P2", RICH 









CYfLP NO. 524 


CELL-17 


DATE L2/19/76 


r PPM NO AIR FLflH S9DEG-H0QD DLP°2" 66.0#/HR E^1G^ME - LYCOHIMG 0-320-DIAD 


EMGINF TIM IMG 

25 

.000 DEG. 

BTDC 

P ATFD 

H.P. 160. 

H.C. 

RATIO 2. 

125 



1 


UNITS 

IDLE 

TAXI 

TARE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


PlJM NU’^PEP 



524 

523 

1316 

1317 

1318 

52 8 

530 


T IWg Ifq MPDf 


MIN. 

l.CC 

11.00 

0.30 

5.00 

6. 00 

3.00 

1.00 


ENGINE SPEED. 
OPS. HnRSFP'>WEH 


RPM . 
HP 

593.52 

0.35507 

1203-.B4 

O.R9601 

2685.21 

147.65135 

.2431.29 
119. 55719 

2353.25 

63.25171 

1199.52 

1.63172 

606.00 

0.37B07 


mamifold press. 


IN.HG. 

0.00 

0.00 

0,00 

0,00 

0. 00 

0-00 

3.00 


F/A BATin UPAS. 
F/A RATIO CALC. 


- - - 

0. 08S6 
0.08°2 

0. 0«37 
0.0960 

0.0.706 

0.0707 

0.069D 
0. 0713 

0.3710 

0.0724 

0.0927 

0.09<;2 

0,0899 

0.3904 


r DIPP. IM F/A 


9; 

O.f 3 8 

2.503 

0.452 

3.352 

2.098 

2.769 

0.574 


A IP. FI nw 
' FUEL FLPW 


LOS/ HP 
•LRS/HR 

57. 16 
5.06 

89.82 

8.41 

933.96 

65.77 

815.47 

56.23 

466,36 
33. 09 

89.71 

8.31 

55.52 

4.99 


VAPPR FLOW 
HU'MDITY GR H20/LR 

LP S/HR 
DRY AIR 

0.01466 

O.COO 

0.02253 
0. 000 

0.29489 

0.000 

0.25607 

0.000 

0. 13580 
’0.300 

0.02260 
0 .030 

0.01439 

3.300 


PfW POIMT DEG.r 

P El ATI VF HUPIDITY 

O.OOC 

2.50 

0 .000 
2.45 

0.000 

3.27 

0. 000 
3.35 

0. 000 
3.01 

O.COO 

2.49 

0.000 
2. 52 


BAOGMETFR 
It.n. AIR PRESS. 


IM .HG* 
IM-HG. 

29.21 

0.00 

29.21 

0.00 

28. 65 
0.00 

28.65 

0.00 

28.64 

0.00 

29.19 

0.00 

29. 19 
0.00 


■ I MO. AIR TEMP. 
MAX. CHT 


DEG.F 

DEG.F 

62.65 

227.61 

62. 34 
277.39 

61.67 
465. 06 

61 .20 
456.69 

62.61 
404. 20 

6 2.44 
28 7.93 

62.81 

221.05 


HC WET 


PPM 

35192.47 

10997.09 

876.09 

599.06 

999.90 

10633.05 • 

36207.59 


L'GX WET 
r.r MCT 


PPM 

4. 76 
7.1065 

17. 86 
9.2612 

2325. 03 
1.5903 

2166.46 

2.6132 

1405.04 

2.3823 

18.35 
9. 0790 

5.60 

7,1064 


C02 WET 
02 WFT 


« 

6. 2365 
4. 2A55 

7.3154 

0.4547 

11 .2784 
0. 1244 

10.3886 
0. 6438 

10.7872 

0.2111 

7.3842 

0.4634 

6.3267 

4.0557 


H20 CORRECT I ON 


- — - 

0.B9073 

0.36134 

0.86921 

0.86071 

0.86195 

0.86024 

6. B8988 


■ HC MASS/MPDE 
MOX MASSX^OnE 


LB/HODE 
LB/ MODE 

0.0l«17 
0 .000008 

0. 10543 
0.000555 

0.0021 8 
0.01 8760 

0.02164 

0.253496 

0.02492 
0.1 13457 

0.02767 

0,030152 

0.01924 

0.000013 


CC MASS/MODE 


LB /MODE 

0.07650 

1 .75487 

0.07829 

1.B6541 

1. 17361 

0,46698 

0. 07465 

- 

■ KC MODE/STD. CYCLE 
DCX MPOF/STD. CYCLE 

9: 

s: 

6.305 
0 .003 

34.681 

0.231 

0.71 8 
7.817 

7, 117 
105.623 

8.198 

47.274 

9.103 

0.063 

6.330 

0.004 


CO MODE/STO. CYCLE’ 

s 

1.138 

26.114 

1.165 

27.759 

17-464 

6,949 

1.111 


HC EMISS ION PFR 

"hF 

CYCLE = 

0.00138 

LB/HP CYCLE 

PFRCENT OF ALLOWABLE HC = 

72.45 



NOX EMISSION PER 

HP 

CYCLE = 

0.00242 

UB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

161.02 



: CC EMISS, ION PER 

HP 

CYCLE = 

0-03431 

LB/HP CYCLE 

PERCENT- OF ALLOWABLE CO = 

81.70 




TABLE Xc. COOLING AIR, '59°F, AP2", LEAN 



• CYCLP ^^P, L26Q CELL 

“17 

DATE 2/10/75 






1 

BASF LIMF FR 25 PJ TC CHT 30UF 

S"'}’ Hoots “3*.. 


ENGINE 

- LYCOMING 

0-320-DTAD 



ENGIMF TIMINP, 25, 000 OFG. 

„BTDC 

RAT ED 

H.P. 160. 

. . H.C . 

RATIO 2. 

125 



UNITS 

lOLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


RUM tMJ'JDER 

1260 

1261 

1262 

1263 

1264 

1265 

1267 


T IME IM Hnns f< IM. 

■ l.OO 

1 1, 00 

0.30 

5.00 

6.00 

3.00 

1.00 


engine SPEEn RPP 

PBS. HORSEPOWER HP 

600.78 

0.A57O8 

1204.92 

1.12855 

2692'.?3 2429.52 

152.74843 119.92080 

2352.47 

65.36083 

1207.77 

1.27898 

624,24' 

0.57018 


F/A RATIO MEAS. 

0.0896 

0.0913 

0.0846 

0. 0830 

0. 0R93 

0.0939 

0.0897 


F/A PATIO CALC. 

S OIFF. !M F/A % 

0.1002 
13. 130 

0, 1037 
13.536 

0.0846 

“0.046 

0.0829 

-0.127 

0.0889 

-0.529 

0. 1006 
7.216 

0.0963 

7.411 


•AIP FLCW LBS/HR 

56.72 

102.06 

939.89 

756.58 

47 O'. 2 9 

90,97 

58.26 


FUFL FLCW LBS/HR 

vapor plow . LBS/HR 

5.03 

0.013A5 

9:32 

0.02357 

79.52 

0.26053 

62.77 

0.20015 

42.02 

0.11651 

8.54 

0.02244 

5.22 

'-0.01476 


RELATI VE HUMiniTY 5! 

PAROMETFR IM.HG. 

2,34 

28.60 

2.32 

28.61 

2.85 

23.60 

2.76 
28 .61 

2. 55 
23.61 

2.51 

28.61 

2,55' 

23.61 

- 

IND.AIP. TEMP. OFG.F 

VAX. CHT OFG.F 

65i48 

245.19 

64.45 

253.42 

60.92 

400.15 

61.10 

626.09 

61.89 
350. 34 

63.89 

258.06 

• 65.44 
233,44 


HC WET PPM 

35214. 50 

12280.22 

1551.15 

1523 .75 

1896.19 

11813.68 

34253.39 

VO 

NOX WET PPM 

CO. WE T X 

5.50 

8.H42 

13.47 

10.2638 

382.04 
6 .6590 

745.29 

6.1174 

. 191.82 

8.0666 

14.48 
9. 8510 

3.95 

7.9478 


CnZ 'WFT "r 

C2 WET X 

5.6208 

2.7092 

6. 0840 
0. 2937 

8.7311 

0.0640 

9.0139 

0*0961 

8.0175 ■ 
0.0770 

6.5483 

0.3341 

5.6939 ■ 
3.3133 


H2C1 CORRECTION 

6.85053 

0.33593 

0.86636 

0.86665 

0.86955 

0.85243 

0.86962 


HC .MASS/MOOE LB/M0OE 

NOX MASS/NOOF. , LR/MODE 

0.01903 

0.00001 

0. 13277. 
0.00047 

0.00411 ■ 
0.00328 

0.05379 

0.08523 

0.05112 
0. 01675 

0.03131 
0. 00012 

0.01909 

0-00001 


CO MASS/MOOE iB/KOnE 

0.08667 

2.l9iS6 

0.34844 

4.26817 

4.29825 

0.51598 

0.08753 


HC PODF/STO.CYCLE ? 

MQX hope /STO. CYCLE t 

6.260 

0.004 

43.673 
0 .106 

1. 351 
1.365 

17. 694 
35.514 

16.816'“‘"'" 
6.931 ' 

10.299 
. 0.C52 

“^.279 

0.003 


CO MOOE/STD. CYCLE % 

1.290 

’32. 612 

5.185 

63.514 

63.962 

7,678 

1.303 

/ 


HC EMISSION PFR HP CYCLE = 

nox'emission per HP cycle“= 

6 .00195 
0. '0 0066 

LB/ HP CYCLE 

PERCENT 

OF ALLnWABLE HC = 

102.37 



LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

44.12 



CO EMISSION PER HP CYCLE = 

6.07373 

Lfl/HP CYCLE 

PERCENT 

OF ALLOWABLE CD = 

" 175.54 




TABLE X d 


COOLING AIR, 59°F, AP3", RICH 


CY_CL^i'‘0. 1576 CP1L-17 

PASPLIN'F PR 2 5 PTDC ^9 oe;g Hpnn_= 3" 

fcM G!ME TIMjvr. 2 5. 000_ 

UNITS rr 


plJM M|)»ip 0 R 


PATF p/10/75 


TKifTfSiF’ SP'tFn" 0PM 

PPS . HnpsPpnwS^ HP 

F/A PATIO MFAS. 

—r/TP A T I n~'t A lt ;• — -- — • 
y niPF. lA^F/^ __ -v 

AIP FLOW IBS/HR 

-FUFr FLCH LPS/UIT 

VAPPR Flow LRS/HP 

"■R'FnrrrvF"H usirn i vr ~~ — ?, — 

nARr'-'FTER IN.HG- 


OFR. 

RTOC 

RATED 

H.P. 160, " 



I PL P 

TAXI 

TAKE OFF 

' , 


1576 

1577 

1578 



t.^O 

n.oo 

O'. 30 



598.56 

T200.B'4 

"270 3‘.3 3 

““ "2. 


0.49407 

0. 8»7?2 

151,96082 

1 18 


0.1037 

0.1012 

0.0854 

( 


0. 0994 

B.1024 

■"'0.0847 

"( 


-4.103 

1.244 

-0.873 


IR 

50,68 

95.99 

933.45 



FNGINE - LYCnwi NG 0 - 320 - DIAD 
H.C. RATIO 2.125 


CLIMB 'APPROACH 


"IN!^;aIp T'FMpV 
•'■A X. CHT 


■pFO.F' 

DEO.F 


hr HFT 

■A'O'iT'wFT'”" 

rn WET 
'CP2"WET ■” 
rp w^T 

'Hpc'" cnppFCTr^^' 
“hC "NASs/MonF* “ 

^'OX *-'ASS/YmF 
"f.P "MASS/MnOE 


'L'P/A'OOF 

LP/wnnE 

■LR/»inOE 


s.z'r 

0.01569 

3M7~ 

28.57 
— 6 -!r:A^ 3 " 
_273.2l 

38335. fll 

“ — r.cnr 

8. 0057 
5.8750 ' 
3.3559 
0.90633 

O'.0195'2 ■ 
0.00001 
0.00060 


9 ". 7 r 

0.03092 

— ^: q ^~ 
28.57 
■"6 5. 08" 
_ 262.6 7_ 

13053.30 

14;07~ 

10. 5042 
6.53P4" 
0.3617 
~ 0.87144 ‘ 

"0.13722“ 

0.00048 

2.1824R' 


7 9", 72“ 
0. 38340 
“•“' 4 ;ir' 
20.57 

61 -' 3 5 “ 
_ 43 0 . 16 _ 

153 6. 15 
~ 283 ; 37 " 
6.761S 
'0. 8742 

0.0357 

0.86706" 

0.00405' 
0.00242 
0.3 52 49' 


HC ^^<^r>F/sTr>.cYCLF ' 7 ' 

^'PX MPDF/STn.CYCI F ^ 
"CP T'nriF/sTn.cYCLF’ " f. - 

HC "P"! SSt-PM 'per' HP CYCLE' = 

NOX “fMiSSIPN PFP HP CYCLE = 

■ “c'Om f ssTo>(“p'fr ”hp“cycXe~= 


‘6.420 ■ 

0.003 

1.3I-9" 


■45.139' 

0.200 

‘32.‘477- 


r.'3'33'" 

1.009 

5'.'245" 


0.0626 

"O',0828 

0. 250 

744.65 

"■"6L’.48 

0. 31232 
4". le 

20.56 

“ 62.07 

429,68 

1539.65 
"“582. '40 
6.1025 
' 9. 1931' " 
0.0532 
■0.66287 

"0.‘ 0 534271/ 
0.06546 
"4. 1848 6' ■ • 

'■17,573' '" 
27.277' 

" 62.275 


“ 2353 :"( 57 — 
65.83720 

0. 0073 ' 

0.0889 

1 « 937 __ 

463.76 

40. PO 

0. 19765 
4". 16 

28.56 

62, 73~ 

__34l.y 

1993.70 
162 '. 62 *“ 
8.0594 
8 . 1018 '" 
0,0503 
""0.85936 — 

■"■(3T05318 — 
0.01405 
■'4.24856 " 


17 . 492 " 
5.855 
"63; 2 23" 


'0.00193 LB/HP CYCLF 
0.00052' LB7hP CVCLE" 
■'O'iO 72 'm'Tr/ HP'''CYcT E ■ 


'PERCENT OF'ALinwABLE HC = 

■ P E RC E M T~"tlF ■ A’ L L QWABl'E" 

■PFIU: C NY" 0 F" Al CO'WA B'L F^C'O*" 


1531 

3100"“ 

~1.'2 067 06” 
1. 5 4714 

0. 0988 
— o;'C 98 i— 
-0 .650 

82.65 

8 ;i 6 ” 

0.03789 

4'.“4Tr~ 

26.56 

6'5,'16” 

300, 09_ 

9673,96 

^ 15 ; 98 '"=' 

9.9001 
: — 7.0998"" 
0.2551 
■~0.‘873ll"' 

“0702370” 

0.00013 

"0747934“ 

7.796'" 

0.053 

7V133” 

■■ 101.'70 

34".'40 

"T 72 ';' 9 ? 


SDT.'SO” 

0.85484 

0.1051 

0'.'09B3— 

-6.460 

48,64 

s'.rr" 

0.02320 

4'."69~ 

20.56 

65V92 — 

283, 12_ 

36844.65 
— — i;ei'“ 
8. 7955 

^6.1627” 

3.2299 

""D'.91204"" 

“D'.'O10O9” 
0.00000 
■'“0.08 534" 

5 . 950 "- 

0.001 

l".' 27 n" 


TABLE Xe. COOLING AIR, 59°F, aP3", RICH 



CYCLE NO. 52-^ 

CFLL- 

-17 

PATE 12/19/75 

* 

V 




BASELINE FK 25 PTOC 59 PEG H000 = 6’' 



ENGINE 

■ - LYCOMING 

0-320-DIAD 



ENGINE TIMING 25.000 DEG, 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO' 2.125 


' 

. 

UNI TS 

IDLF 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


.RUN NUMflER 


52A 

523 

1262 

1263 

1264 

528 

530 


TIME IN MnOE 

MIM. 

1.00 

11.00 

0.30 

5.00 

6. 00 ' 

3.00 

l.OO ■ 


ENGINE SPFFD 
PBS. HCPSEPOV'FO 

PPM 

HP 

593.52 

0.35567 

1203. BA 
0.39601 

2692.23 2^29.52 

I52.7A843 IIP. 92880 

2352.47 
65. 38083 

1190.52" 

1.63172 

606.00 

0.37807 


F/A PATIO MPAS. 

- _ _ 

0.0886 

0.0937 

. 0.08A6 

0.0830 

0.0893 

0. 0927 

0. 0899 


F/A RATIO CALC. 

* DIFF. ' IN F/A. 

% 

0. 0892 
0 .638 

0. 0960 
2.503 

0.08A6 

-O.OA6 

0.0829 
-0. 127 

0.0889 
-0. 529 

0.0952 

2,769 

0.0904 . 
0.574 


^ Aik FLOW _ 

IBS/HR 

57.16 

89.82 

939 ,89 

756.58 

470.29 

89,71 

55. 52 


FUFL FLOW 

VAPOF! FLOW ■ 

LBS /HR 
LPS/HR 

5.06 

0.01A66 

B.Al 

0‘.02253 

• 79,52 
0.26053 

, 62.77 

0,20015 

42.02 

0.11651 

8.31 

0.02260 

■4j99 

0.01439 


RELATIVE WUMIDltV 
BAPOMFTFR 

2 

IM.HG. 

2.50 

29.21 

2.A5 

29.21 

2.85 
28. 60 

2.7b 
28. 61 

2.55 

28.61 

2ifr9 

29.10 

' 2. 52 
29,19 


lAp.AIR TEMP, 
MAX, CHT 

DEG,F 

nEG,F 

62.65 

227.61 

62. 3A 
277.89 

60.92 

A09.15 

61.10 

426.09 

61.89 

350.34 

6?. 44 
287.93 

62.81 
221.05 ^ 

o 

HC '^ET 

PPM 

35192.A7 

10997.09 

1551.15 

1523.75 

1896. 19 

10633,05 

36207.59 


NOX WFT 
Cn WFT 

PPM 

% 

A. 76 
7. 1065 

17.66 

9.2612 

382 .OA 
6.6590 

7A5.29 
6. 117A 

■'191. '82 

8 m 0666 

1 8.05 
9.0790 

5.60 

7.1064 


CN2 WFT 
P'2 WET 

? 

<9 

6.2365 
A. 2455 

7.315A 

C-A5A7 

8.7311 
■ 0.06A0 

9.0139 

0.0961 

8, 0175 
0.0770 

7. 3842 
0.4634 

6.3267 

4.0557 


H20 CpPPECTlOM 

” “ 

0-89073 

0.6613A 

0* 866^6 

0."e6665“‘ 

C. 86955 

0.8 602 4 

6. 80988 


I'C MASS/MPPE 
MPX MASS/MPnE 

LB/MODF 
L B/MOnE 

0.01917 

0.00001 

0.10593 

0.00055 

O.OOAll 
0.0032 8 

0.05379 
0.00523 
A^ 26817 

~~ 0.05112 
0.01675 

™bT0 2767 7 

0-00015 

0. 01P24 
0.00001 

• 

CO MASS/MPDF 

LR/MOOE 

0.07650 

1.75A37 

0.3ABAA 

A. 29825 

0.4 6698' 

0.07465 

O O 

HC finOE/STD.CYCLE 
MOX MnnF/STD.CMCLE 

% 

% 

6.305 

0.003 

3A; 661 
0. 231 

1 .351 
1.365 

17.69A 

35.514 

16.816 

6.981 

"9; 103 
0 .063 

6.330 

0.004 

"hrf 

CCl MnnF/STP.CYCLF 

?. 

t .138 

26.11A 

6.185 

63.514 

6"3. '962 

6.949 

i.ili ' 

gg 

HC EMISSION PEP HP 

CYC IE = 

0. 00175 

LR/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

92.28 



NPX EMISSION PER HP 

CYCLE = 

0,00066 

LP/HP CYCLE 

PFRCEMT 

■OF ALLOWABLE NOX = 

44.16. 


a s? 

cn EMISSION PER HP 

CYCLE = 

, 0.07055 

1 B/HP CYCLE 

P.ERCENT 

OF ALLOWABLE CO = 

167797 


-cSr 




II - -I • ■ 

I — TABLE X f. COOLING AIR, 59°F, aP6", RICH 


i 


u 

H 


CV CLf rq, 52A 


m..L-ix 


DATE IZjUJLOSt. 


rjiraiw ^IP 590Fr> HO& D DLP = f,” fe6.Q»/HP ; FNGINF - LYCPMINr, 0-3?0-QIftD 




RTOC 

RATFO 

H.P. 160. 

H.C 

Oli — ' V » • rV' 

. RATIO 2. 

125 





IIN'ITS 

ID( F 

T AXT 

T/IKF OFF 

CL IMB 

APPROACH 

TAXI 

lOLF 



f< i>i mi«° FP 


5?4 

<5? ' 

1283 

1 284 

1285 

528 

530 



T I”F r>'' MOfiF 

MPI.. 

1.00 

11 .00 

0.30 

5.00 

6.00 

3.00 

1.00 



<5pFFi:i 

nnS. HF'PSFPr'WFR 

RPM 

l(P 


1203 .64 
0.09601 

2702.09 
150. 01 728 

2433.06 

118.77821 

2358. 53 
65.14967 

1199.52 

1,63172 

606.00 

0,37807 



PAmIF^lo d«psS. 

IM.HG, 

0.00 

0.00. 

0. 00 

0.00 

0.00 

0.00 

0.00 



F/A PATIO MEAS. 
r/A RATin cAir. 



0.0937 

0.0960 

0.0692 

O.OTOl 

0.0684 

0.O7O2 

0.06 94 
0.0716 

0.0927 
0. 0952 

0.0899 
0.0904 ' 

■ 


Sf CI'^F. IM F/A 

% 

0.63R 

2. 50? 

1,264 

2.601 

3,119 

2.769 

0. 574 


• 

AID Fl.nw 
FLTI Finw 

LPS/HR 
t nS/HR 

E7.16 

5.06 

89.8? 

8.41 

946.64 

65.53 

800.98 
55 .36 

477.03 

33.12 

89.71 

8.31 

55.52 

4.99 



VAPOP Ftnw 
HU'^’injTY GP H2D/LP 

LRS/HP 
noY AIR 

0.01466 

O.flOO 

0.02253 

0.000 

0.28618 

0.000 

0.24071 
0. 000 

0.13030 

0.000 

0.02260 

0.000 

0.01439 
0.000 • 



new pniNT DFG.F 

PELATIVF HUPinrTY f 

0.000 

2.50 

0.000 

2.45 

0.000 

3.13 

0.000 

3.14 

0.000 

2.31 

0.000 

2.49 

0.000 
2 .52 



P APn’TTFR 
IPn. A IF PDFSS. 

IN.HG. 
IM .MG. 

29.21 

0.00 

29.21 

0.00 

28.64 

0.00 

2R.64 

0.00 

28.63 

0.00 

29. 19 
0.00 

29.19 

0.00 

■== 

0 

bi 


IMP. AIR TE«P. 
pay. CHT 

DFG.F 
OF G. F 


62.34 

277.89 

61.55 

410.59 

61.39 

374.35 

62.33 

332.24 

62.44 

287,93 

62 .81 
221.05 

\ ■ 


nr yPT 

PPM 

35192.47 

10907.09 

829.68 

631.36 

1006.80 

1063 3.05 

36207.59 



OOX V'FT 
rn MFT 

PPM 

f 

mmma 

i^HsKGlHi 

2301.33 

1.5294 

1923.79 

2.3782 

1312. 13 
2. 0820 

18.05 
9 . 0790 

5.60 

7-1064 



cr? WET 
T2 V'DT 


6.2365 

4.2455 

7.3154 

n.4547 

11.2848 

0.2481 

10.4717 

0.7750 

10.8917 

0.2461 

7.3842 
0. 4634 

6.3267 

4.0557 



H2P c^pRF^Tln^’ 

“ — “ 

0.89073 

0,86134 

0.86642 

0.86396 

0.85901 

0.86024 

O.809B8 



HC OASS/PODF 
Moy p.A^s/Mf'nF 

LD/MODE 

l.n/MnnF 

0.01917 

0.000000 

0.10543 

0.000555 

0.00209 

0.01H776 

0.02258 

0.223440 

0.02558 

0.107985 

0.02767 

0.000152 

0.01'924 

O.OOOOlO 



rn mass/rfidf 

L0/MODE 

0.07650 

1.75487 

0,07613 

1.68078 

1.04533 

0,46698 

0.07465 



nr "nre/sTO.CYCLF 
NCX Mnnr/STH.CYCl E 

Op 

A 

\ 

6.305 

0.003 

34.681 

0.231 

0.687 

7.823 

7. 427 
93. 100 

fl.413 

44.994 

9.103)' 

0,063 

6.330 

0.004 



ro *'nnE/ST0.CYC.i e 

V 

tjt 

1.138 

26.114 

1. 133 

25. 012 

15.555 

6.949 

1.111 



HC EMISSION' PFS HP 

CYCLE = 

0.00139 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

72.95 




NCX EMISSION PFP HP 

cycle = 

0.00219 

LB/HP CYCLE 

PFPCEMT OF ALL-CIWABLE N0X = 

146.22 




rC EMISSION PER HP 

CYCLE = 

0.03235 

LO/HP CYCLE 

PERCENT OF ALLOWABLE CO “ 

77.01 




'ri . 


TABLE X 











9 . COOLING AIR. 59T. AP6 

", LEAN 





























CYCLE NO, 524 


CELL-17 


DATE 12/19/75 


FR 25 BTDC 100 DEG 

H 000=9“ 




ENGINE 

- LYCOMING 

0-32 0-DIAD 




ENGINE timing 25,000 DEG. 

BTDC 

RATED 

H.P. 160. 

HvC • 

RATIO 2, 

125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



RUN NUMBER 
TIME TN MODF 

«.mt 

524 

UOO’ 

523 
. ll.OO 

1329 

0.30 

1330 

5.00 

1331 

6.00 

528 

3.00 

530 

1.00 



ENGINE SPEED 

RPM 

593.52 

1203.84 

2696.97 

2431.52 

2349.61 

1199.52 

606.00 



O0S. horsepower 

MANIFOLD PRESS. 

HP 

• IN.HG. 

0.35567 

0.00 

0.89601 

0.00 

147.57492 

0.00 

119.00304 

0.00 

65.51909 

0-00 

1.63172 . 
0.00 

0.37807 

0.00 



F/A RATIO HFAS. 

^ „ 

O.OBR6 

0. 0937 

0.0875 

0.0823 

0.0900 

0. 0927 

0.0899 



F/A RATIO CALC. 
% DIFF. IN F/A 

X 

0. 0892 
0.638 

0. 0960 
2.503 

0. 0870 ■ 
-0.475 

0.0846 

2.797 

0.0903 

0.298 

0,0952 

2.769 

0.0904 

0.574 



AIR FLOW 

LBS/HR 

57.16 

89.82 

924.88 

765.72' 

467.86 

89,71 

55,52 



FUEL FLOW 
VAPOR FLOW 

LBS/HR 

LBS/HR 

5.06 

0.01466 

8.41 

0.02253 

80.89 

0.32154 

63.01 

0.25540 

42.11 
0. 15452 

8.31 

0.02260 

4.99 

0.01439 



HUMIDITY GR H20/LB DRY AIR 
DEW POINT OEG.F 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 
0. OOO 

0.000 

0.000 

0.000 
0.000. . 



RELATIVE HUMIDITY 
BAROMETER 

t ' 

IN.HG. 

2.50 

29.21 

2.45 

29.21 


0.80 

29.11 

0. 77 
29.12 

2.49 

29.19 

2.52 

29.19 



IND. AIR PRESS. 
IND.AIR temp. 

IN.HG. 

DEG.F 

0.00 

62.65 

0.00 

62.34 

0.00 

105.49 

0.00 
104.29 . 

0. 00 
103.84 

0.00 

62.44 

0.00 
62. 81 



MAX. CHT 

DEG.F 

227.61 

277.89 

406. 64 

402.83 

321,79 

287,93 

221,05- 



HC WET 
NOX WET 

PPM 

PPM 

35192,47 

4.76 

10997.09 
1 7.86 

1643.66 

256.80 

1566.66 

613.06 

1921.94 ' 
180.52 

10633.05 

18,05 

36207. 59 
5.60 



CO WET 
C02 WET 

T 

% 

7, 1065 
6.2365 

9. 2612 
7.3154 

7. 6473 
8.3916 

6.7616 

8.6911 

8.6058 

7.8495 

9.0790 
7i 3842 

7.1064 
6.3267 , 



02 WET 

H20 CORRECTION 

% 

4.2455 

0.89073' 

0.4547 

0.86134 

0,1002 

0.86682 

0.1220 

0.85569. 

0.08.94 
0. 36591 

0.4634 
0. B6024 

4.0557 . 

0.88988 



HC MASS/MODE 

LB/MODE 

0.01917 

0.10543 

0.00433 

0.05583 

0.05167 

0.02767 

0.01924 



NOX HASS/MODE ■ 
CO HASS/MODE 

LR/MODE 

L8/M0DE 

0.000008 

0.07650 

0.000555 
1 .75487 

0.002191 

0.39797 

0.070782 
4. 76272 

0,015723 

4.57311 

0.000152 

0.46693 

0.000010 

0.07465 



HC MOOE/STO. CYCLE 

t 

6.305 

34.681 

1.424 

18.366 . 

16.998 

9,103 

6.330 



NOX' MODE/STD. CYCLE 
CO MODE/STO.CYCLE 

% 

Z 

0.003' 

1.138 

0.231 
26 .114 

0.913 

5.922 

29, 492 
70.874 

6,551 

68.052 

0 .063 
6.949 

0.004 

1.111 



HC EMISSION PER HP’ CYCLE = 

0.00177 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC =' 

93.21 




NOX EMISSION PER HP 

CYCLE = . 

0.00056 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

37.26 





CD EMISSION PER HP CYCLE = 0.07567 LB/HP CYCLE PERCENT OF ALLOWABLE CO = 180.16 




















CYCLE MO. 1379 

CELL 

-17 

date 2/11/75 







.25.3TPC 100 DEG 

HOOD = 3" 



ENGINE 

- LYCOMING 

0-320-ntAD 




ENGINE TIMING _ 25.000 OEG: 

BT DC 

rated 

H.P. 160. 

H.C. 

RATIO 2, 

125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



NUMEFR 


1379 

1360 

1381 

1382 

13 83 

1384 

1385 



TIME IN Nu iJh , 

ENGINE. SPEED 
08S. HORSEPOWER 

MIM. 

l.OO 

ll.OO 

0.30 

5.00 

6.00 

3.00 

1.00 

- 


PPM 

HP 

606.21 

0.87650 

1201. 14 
1.22545 

2698.95 

146.05214 

2436.48 
1 19.43063 

2356.88 
.64. 82390 

1210.54 

1.76215 

571.11 

1.30943 



„E/A RATIO MFAS. 


„ _ 0. 099A. 

0. 0904 

0,0867 

0,0834 

0,0895 

0. 0953 

0.0982 



F/A PATin CALC. 
^ DIFF. IN F/A._ 

*: 

0.0965 

-2.9?fl 

0.0908 

0.392 

0,0873 

0.647 

0, 0851 
2.089 

0.0903 

0.858 

0.0988 

3.656 

0.0962 

-2.016 



A I R FL OH 

_ LBS/HR 

_ .A9.A5 

05.45 

920.00 

772.36 

.476.10 

82.61 

48.66 



FuFL Flow 
_VAPOR FI nw . 

lbs/hr 
_ IBS/HR 

A. 92 
0.02083 

0.41 

0.04055 

79. BO 
0.56321 

64.40 

0.46711 

42.61 

0.26528 

7.87 

0.04661 

4.73 
0. 02828 



relative humidity 

PARO'^ETFR 
IMO.AIR TEMP. 

MAX. CHT 

z 

IN.HG. 

1.27 

29.23 

1. 50 
29,23 

1.48 

29.23 

1.45 

29.23 

1.36 
29. 23 

1 .34 
29.23 

1 .32 
29.23 



DEG.F 

* DEG.F 

93.48 

326,15 

93.27 
303.46 

103.47 
473, B2 

103.99 

480.08 

102.02 

392.29 

98.22 

310.01 

94.14 

274.28 



HC HFT 

PPM 

35813.56 

90D4.97 

1545.75 

1509.75 

1816.93 

975 2.22 

'38018. 77 

O 


NOX WET 
CO WET 
C02 wet 
02 HET 

H2r CORPECTION " 

PPM 

t 

7.?5 

8,5951 

21.25 

10.0267 

297.43 
7, 6854 

721.77 

C.9609 

223.27 

8.6053 

21.38 
9.9i43 • 

6. 26 
8.P058 



r 

5.7328 
3. 6573 

6.9723 
0, 2 625 

0,3563 

0.0654 

8.675^ 

0.0931 

7.8566 

0.0744 

6. 8999 
0.2658 

5. 7941 
3,7699 




0. 90424 

0.8 2021 

0.86244 

0. 85720 

0. 86342 

0.85952 

0.P0143 



HC MASS/MODE 
NOX MASS/ MODE 
CO mass/mcde 

LB /MODE 
LB/MODF _ 

0.01754 

O.OOOOl 

0,09095 

0.00064 

0.00404 

0.00252 

0.05451 
0. 08 442 

0,04963 
0, 01 9 76 

0.02359 

0,00017 

0.01824 

O.OOOOl 



LB/MODE 

0.08319 

1 .83831 

0.39687 

4. 96720 

4.645 85 

0,4 7406 

0. 07782 



HC "7DE/STD, CYCLE 
.NOX MOOF/ STD. CYCLE. 

X 

5,769 
0 .005 

29.919 

0.266 

U329 
1. 049 

17.931 
35. 176 

16.326 

8.233 

7.761 
0 .070 

6.001 

0.004 



CD MODE/STD.C YCLE 
HC EMISSION PFR 'hP 
NCX 'em"! SSI on PER"hp’ 

r 

cYcie = 

1 .238 

27.356 

5.906 

73.917 

69. 135 

7.054 

1,158 


... 

0.00162 

LB/H° CYCLE 

PERCENT OF ALLOWABLE HC = 

05.04 

, 



CYCLE ■= 

0.00067 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

44.80 




CO EMISSION PER HP 

CYCLE = 

0,07802 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = ' 

185,76 




COOLING AIR, 100°F, A.P3", RICH 


TABLE Xi. ■ 



CYCLf: ^'n. 1372 

CELL 

-17 

DATE 2/ri/75 






■ 25 BTDC 100 DEO . 

ENGINE TIMING 25.000 DEG. 

HOOD =6" 



ENGINE 

- LYCOMING 

0-320-01 AO 



OTDC 

RATED 

H.P. 160. . 

H.C. 

RATIO 2. 

125 




UNI TS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

. IDLE 


RUN NUMPER 


1372 

1373 

1374 

‘ 1375 

1376 

1377 

1378 


TIME IN MOnE 

MIN. 

1..00 

11.00 

0.30 

5.00 

6. 00 

3.00 

1.00 


ENGINE SPEED 
Oes. HCPSBPOWER 

RPM 

HP 

591.54 

0.24270 

1204.26 

0.86048 

2709.87 2430.30 

140.78554 119. 39523 

2355.05 

65.27167 

1201.09 

1.42974 

619.02 

0.7C375 


F/A RATIO MBAS. 


0.1031 

0.09C7 

0.0872 

0.0836 

0.0090 

0. 0956 

0. 1002 


F/A RATIO CALC. 
■■ % DIFF. IN F/A 

Z 

0. 1069 
3.683 

0.-0969 

-1.804 

0.0R69 

-0.390 

0.0845 

1.080 

0.0898 

O.Bl? 

0.0990 

3.504 

0.0958 

-4.35? 

• 

AIR FLOW 

LBS/HR 

46.67 

85.26 

922.75 

763.27 

474.93 

84,20 

■ 49.09 


FUEL FLCH 
VAPOR FLOW 

L8S/HR 

LBS/HR 

4.81 

0.02667 

B.41 

0.05044 

80.48 

0.57277 

63.79 

0.45924 

42.29 
0. 26941 

6.05 

0.04898 

4i92 

0,02933 


> RELATIVE HUMIDITY 

!■ PAPCMBTFR 

X 

IN.HG. 

1.31 

29.21 

1.48 

2.9.22 

1.50 

29.22 

1.43 

29.22 

1.34 

29-22 

1.38 

29.22 

1.41 

29.22 


' 1 NO. AIR TEMP. 

^ MAX. CHT 

OFG.F 
‘ DEG.F 

96,95 

320,02 

94.05 

266.21 

103.29 

435.23 

104.01 

430.29 

103. 13 
350.83 

98.47 

294.30 

94.40 

272.40 

- 

HC HFT 

• PPM 

4^.445,21.. 

9949.99 

1509.65 

1532.15 

188.9. 19 

971 8.46 

35195-48 

P 

" NOX HET 

" cn WFT 

PPM 

Z 

6.61 

8.0574 

23,08 
9. 6383 

292.95 

7.6269 

710.23 

6.7924 

214.42 

8.5033 

2 0.86 
9.6400 

3.04 

8.2401 


C02 HET 
02 WET 

X 

z 

5.2376 
2. 6054 

7.1950 

0.3924 

8.4645 

0.0835 

8.795^ 

0,1194 

7. 93 08 
0.1127 

6. 8791 
0. 1429 

6.1723 

3.3455 


H2C CORRECTION 

— — — 

0.88051 

0.87693 

0. 86538 

0. 86048 

0.86311 

0.86163 

0.90551 

• 

.1 HC MASS/MODE 

' NOX mass /MODE 

LB/HODE 

LB/MODB 

0.01986 

0.00001 

0.09217 
0.00 069 

0.00396 

0.00249 

0.05471 

0.08215 

0.05139 

0.01890 

0.02399 

0.00017 

0.01715 

0.00001 


CO MASS/ MODE 

LB/MOOE 

0.07452 

1.77392 

0.39573 

4.79340 

4.57182 

0.47039 

0.07937 


" HC MODE/STO.CVCLE 

o NOX MOPF/STfi. CYCLE 

Z 

X . 

6.534 

0.004 

30.320 

0.289 

1.304 
1.03 8 

17.996 

34.231 

16.905 

7.874 

7.893 

0.070 

5.643' 

0.005 


. Cr MODE/STO. CYCLE 

z 

1, 109 

26.398 

5.809 

71.330 

68. 033 

7.000 

1.181 

h-i R 

HC EMISSION PER HP 

cycle = 

6.boi6"5 

LB/HP CYCLE 

PERCENT 

PF allowable HC = 

86,59 


1 ^ J 
-8^ 

" NOX EMISSION PER HP 

r- 

CYCLE = 

0.00065 

LB/HP :ycle 

PERCENT 

DF ALLOWABLE NOX= 

43.51 



> CO EMI SSI ON PER HP 

t* 

CYCLE = 

0.07599 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = ' 

180.94, 


gg 


i 


TABLE Xj. COOLING mi 100°F. A P3", RICH 



CYCLF NO. 1322 

CELL 

“17 

DATE 2/11/75 






25 BTDC 100 deg. 

HOOD = 9" 



ENGINE 

- LYCOMING 

0-320-DIAD 



ENGINE TIMING 25-000 DEG. 

BTDC 

RAT ED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


RUN NUMBER 


1322 

1323 

1324 

1325 

1326 

1327 

1328 


T IME IN MODE 

MIN. 

1.00 

ll.OO 

0.30 

5,00 

6.00 

3.00 

1.00 


ENGINE SPEED 
OBS.. HOP SEPOHER 

RPH 

HP 

606.12 
0. 53930 

1203,90 

1.45237 

2703.94 2431.56 

148.70059 119.42076 

2351. 63 
65. 17310 

1202.46 
1.4 8693 

602.34 

0.22190 


F/A RATin HEAS. 


0.1006 

0.0064 

0.0881 

0. 0848 

0.0903 

0.0990 

O.IOOO 


F/A RATIO CALC. 
t DIFF. IN F/A 

'T, 

0.097T 

-2.915 

0.09B9 

2.548 

0.0867 

“1.646 

0.0846 

-0.269 

0.0B99 

-0.525 

0.0982 

-0.851 

0.095B 
-4. 260 

• 

AIR FLOW 

LPS/HR 

A9.87 

91.00 

926.22 

764.07 

474.03 

82.86 

49,89 


FUFL FLOW 
vapor flow 

LBS/HR 

LBS/HR 

5.02 
0,0 1539 

8.7B 

0.02898 

01.61 

0.31269 

64.83 

0.24598 

42.83 

0.14924 

8.20 

0.02721 

4.99 

0.01680 


RELATIVE HUMIDITY 
6ARPMETEP 

Z 

IN.HG. 

0.71 

29.10 

0.79 

29.10 

0.80 

29.10 

0.77 

29.10 

0. 77 
29. 10 

0.78 
2 9.10 

0.76 

29.11 


ino.air temp. 

MAX. CHT 

OEG.F 

“deg.f 

97.60 

281,17 

97. 14 
280,93 

104. 11 
410.06 

104.08 

403.20 

102.98 

321-89 

100.01 

315.33 

96.66 
276.24 . 


HC WET. 

PPM 

_3A9C9.A6 

9464.94 

1527.15 

T539.35 

1926.49 

918 1.91 

35180. 48 

f— ) 

NOX WET 

CO. WET 

PPM 

3! 

8.09 

8.7375 

24.15 

10.0582 

274. 08 
7.5537 

656.99 

6.8575 

190.26 

8.5410 

18.39 
10. 0110 

3.33 

8.4199 

os 

Cdz WET 
02 WET 

T 

. 5! 

5.97PB 

3.24A1 

6. 8219 
0.3131 

8.5049 

0.0B37 

8.6044 
0. 1155 

7.9151 
0. 1168 

6. 9803 
0.3097 

6.0116 

3.5;5B 


H20 CORRECTION 

“ ~ 

0.90091 

0.86445 

0.87047 

0.86557 

0.36856 

0.87515 

0.90689 


HC MASS/MOOE 
NOX MASS/MODE 

LB/ MODE 
LB/ MODE 

0.01730 

0.00001 

0.09284 

0.30077 

0.00404 

0.00235 

0. 05527 
0.07642 

0.05254 

0.01681 

0.C2256 

0.00015 

0.01741 

0.00001 


cn MAss/wnoE 

La/MODE 

0. 08560 

1.95004 

0-39461 

4.86624 

4.60411 

0,48624 

0.08236 


HC MODE/STD.CYCLE 
NOX MPDF/STD.CYCIF 

X 

X 

5.692 

0.005 

30.541 

■0.320 

1. 329 
0.978 

19. 191 
31.841 

17,2 84 
7.005 

7,423 

0.061 

5,729 
■ 0.007 


CCl HOOE/STD. CYCLE 

X 

• 1.274 

29.018 

5.872 

72.414 

68.514 

7.236 

1.226 


HC EMISSION PER HP 

CYCLE = 

0.0(jI64 

LB/ HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

96.18 



NPX EMISSION PER HP 

CYCLE = 

0.00060 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

40,21 



CO EMISSION PER HP 

CYCLE = 

0.07793 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = ' 

185.55 





TABLE Xk. COOLING AIR. 100°F. AP9", RICH |- 


li 


CYTLE r.n 


CfLL-l? 


DATE 12/19/75 


. ?s PTDC 100 OEG Hrnn=9" 



ENGINE 

- LYC9MING 

0-320-0IA0 



FMGINE TIMING 25.000 OEG. 

RTDC 

RATFn 

H.P. 160. 

H.C. 

RATIO 2. 

125 



UMI TS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


RUN M.JMofR 

524 

523 

1329 

133 0 

1331 

528 

530, 


time im Mnne min. 

1.00 

11.00 

0.30 

5.00 

6,00^ 

3.00 

1.00 


EMGIME SPEEO PPM 

OP?;. HTPSPPOWFR -■ HP 

593.52 
0 .35567 

1203.84 
0..8 9f,0 1 

2696. 97 
147. 57492 

2431.52 
119.00304 ■ 

2349.61 

65.51909 

1199.52 
1.6 3172 

606. 00 
0.37807 


F/a RATIO .MEAS. 

Q...0J396 

0.0937 

• 0.0875 

0.0823 

0.0900 

0. 0927 

0.0899 


F/fl RATIO CALC. 

*; OIF’=. IW F/A 

0.0892 

0.638 

0. 0°60 
2 .503 

O.0P70 

-0.475 

0,0846 • 
2.797 

0.0903 
0, 298 

0.0952 

2.769 

0.0904' i 
0,574 ' 


AIR Fl.nw . ■ LRS/HR 

57.16 

69.82 

924.88 

765.72 

467.86 

P9.71 

55. 52 


FUFL FLOW LBS/HR 

VAPOR, FLOW LBS/HR 

5.06 

0.01466 

8.41 
0 .32253 

go. 89 
0. 32154 

• 63.01 
0.25540 

42.11 

0.15452 

8.31 
0.0 2260 

‘ 4.99 
0. 01439 


PFLATIVF HUIUniTY 9’ 

PA'JP'^ETPR IN.HG. 

2.50 

.29.21 

2.45 

29.21 

0,78 
29. 11 

0.80 

29.11 

0.77 
29. 12 

2.49 

29.19 

2. 52 
29.19' 


I HO. AIR TEMP. DEG.F - 

MAX. CHT OEG.F 

62.65 

227.61 

62.34 
277. 89 

105.49 

406.64 

104.29 
402 .83- 

103.64 
321 .79 

62.44 
28 7.93 

62.81 . 
221.05 


HO UFT PPM 

_35192.47 

10997.09 

1643.66 

1566.66- 

1921. 94 

1063 3;05 

36207.59 

o' 

•4 

MCX HFT PPM 

fq vjet i: 

. 4.76. 
7. 1065 

1 7.86 
9.261 2 

256 .80 
7.6473 

613.06 

6.7615 

180.52 

8.6058 

18-.05 
9 . 0790 

5.60' 

7.1064 


CC? WFT . r 

C12.WFT • - . . _ __ t: 

6.2365 

4.2455 

7.3154 
0.454 7 

S.3916 

0.1002 

8.6911 

0.1220 

7.8495 

0.0894 

7. 384 2 
0.4634 

6.3267 

4,0557 


H20 COPPFCT [ON - 

0.89073 

0.86134 

0. 86682 

0. 85569 

0.86591 

0,86024 

0.88988 


HC MASS/mOOE LP/MODe 

NOX MASS/'^nOF LB/MODF 

0.019L7 

0.00001 

0.10543 

0.00055 

0.00433 

0.00219 

0.05583 

0.07076 

0.05167 

0.01572 

0.02767 

0.00015 

0. 01924 
O.OOOOl 


CG'MASS/'^ODE Lfi/Mooe 

0 .07650 

1.754B7 

0.39797 

4.76272 

4. 57311 

0.4 6698 

0.07465 ' 


HC MODE/STD, CYCLE % 

Nrx MonF/STD.CYCLF * 

6.305 

0.00? 

34.681 

0-231 

1.424 

0.913 

10.366 
29. 492 

16.998 

6.551 

9.103 
0 .0631 

6.330 

0.004 


CO MODF/ STD. CYCLE ? 

I.ISB 

26 .114 

5.922 

70. 874 

68.052 

6.949 

i.m 


HC FMrSS.IOM PER HP CYCLE = 

b. 001 77" 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

93.21 



NOX EMISSION PER HP CYCLE = 

0.000156 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

37.26 



CO emission per HP CYCLE = 

0.07567 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

180.16 





COOLING AIR, 100°F, aP9", RICH 


TABLE XI 


CYCLE NO. 1347 

CELL- 

-17 

DATE 2/1 

1/7^ 






66 #/HP 

25 RTOr lOO 

DEG HOOD = 9 

n 


ENGINE 

- LYCDMING 

0-320-OIAO 



ENGINE TIMING • 25.000 DEC. 

BTOC 

RATEO 

H.P. ' 160. 

H.C. 

RATin 2. 

125 




UNITS 

IDLE 

TAX I 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

If>LE 


PUK NIIMPER 


1347 

1348 

1349 

1350 

1351 

1352 

1353 

. 

TIME IN mode 

MIN. 

l.OO 

11.00 

0.30 

5.00 

6,00 

3.00 

1.00 


ENGINE SPEED 

RPM 

593,53 

1209. 20 

2702.85 

2428.50 

2349.53 

1205.70 

597.12 


HBS. horsepower 

HP 

0.05208 

1.11455 

147.34370 

118. 83554 

65. 11212 

0.846R6 

0.65922 


F/A RATIO Mp/vs. 


0. 1014 

0.0957 

0.0718 

0.0694 

0.0764 

0.0980 

0.0936 


F/A PATin CALC. 

« - - 

0.0978 

0.0962 

0. 0725 

0.0712 

0.0733 

0,0961 

0.0937 


; DIFF. IN F/A 

X 

-3.483 

0,590 

1.009 

2.495 

-4. 109 

-1.952 

0.065 


A IP FLOW 

LBS/HR 

46. 76 

80.96 

920.79 

795.20 

465.12 

78.65 

48.91 


FUFL FLOW 

LBS/ HR 

4.74 

7.74 

66.07 

55.21 

35. 56 

7.71 

4.59 


vapor FLOW 

L8S/HR 

0.01848 

0.03259 

0,41131 

0.34759 

0.19124 

0.03254 

0.02105 


PEL AT I VF HUM I n IT Y 

X 

0.92 

1.02 

1.07 

1.07 

L.OO 

0.96 

0,97 


BAP ONE ter 

IN.HG. 

29.15 

29.16 

29. 16 

29. 16 

29. 17 

29.17 

29,17 


IMD.AIR temp. 

OEG.F 

96.96 

96.36 

103.92 

103,54 

102. R1 

98.84 

94. 85 


MAX. CHT 

*■ OEG.F 

315.37 

29 6i04 

425. 50 

390.89 

341.54 

2S8.1B 

267.44 


HC 'WET 

pPM 

37276.20 

0432.09 

996.60 

761.16 

1069. 11 

8576.65 

35779. 54 

H 

NOX WET 

■ PPM 

9,03 

26.11 

1871.69 

2156.71 

1216.25 

23.75 

8.59 

o5 

CO WET 

X 

8.6358 

9.4248 

2.3432 

r. 5952 

2.9089 

9 . ''"2 . 

7.5697 


CO 2 WET 

X 

5.8385 

7.2615 

11.0740 

10.559^1 

10.9850 

7. 3740 

6. 1197 


02 WFT 

X 

3. 5040 

0. 2354 

0.1451 

0.6674 

0.2712 

0.2621 

3.6544 


H20 CC'RRPCTICN 

~ 

0.“0513 

0.86839 

0.86340 

0. 86189 

C. 87995 

0.87590 

0.99177 


HC MASS/NOOE 

LR/MOOE 

0.01737 

0.07383 

0.00246 

0.02687 

Q. 02716 

0.01994 

0.01698 


NOX mass/mhOF 

LO/MOOF 

0.00001 

0.00074 

0.01497 

0.24660 

0.10010 

0.00018 

0.00001 


cn mass/mooe 

LB/MOnE 

0.07955 

1.62136 

0.11434 

1. 81029 

1.46060 

0.44084 

0.07194 


HC Mnp E/ ST 0, CYCLE 

9: 

5.715 

24,286 

o.eio 

8.837' 

8.935 

6,560 ■ 

5.586 


NCX MPnE/STD.CYCLE 

9 

0.006 

0.307 

6. 23B 

102.749 

41.709 

0.075 

0.005 


cn MnoE/STn.CYCLE 

T 

1.184 

24.127 

1.702 

26.939 

21.735 

6.560 

1.071 



HC F^tSSinM PFP HP CYCLE = 
NtlX EMISSION PER HP CYCLE = 
Cn EMISSION PER HP CYCLE = 


O.OOU5 LB/HP CYCLE 
0.00227 LB/HP CYCLE 
0.03A99“lB/hP CYCLE 


PERCENT OF ALLOWABLE HC = 60.73 

PERCENT OF ALLOWABLE NOX= ’ 151 ‘.09 

p E R c EN f ‘o f" al l o"w A 6l e‘ c6' 




M 


to 


TABLE Xm. COOLING AIR> 100°F, i.P9", LEAN 


- FS' 




“TYTXrTTT7~rft"0 1 

cFcr- 

"17— 

riATE 2/^4/-76 






, 25 RTPC ,50 DEG. F 

, 09! PEL.I 

HUMIDITY 


Engine 

- LYCfWTFR? 

0-37 0-D I AO 



— cn’ewr fHT^K; — ’bFc. 

'^RTDC 

RATED 

H.p:"'160. 

H.C. RATIO 2. 

125“ 




IINI TS 

Idle 

‘TAXI 

T'AKK "OFr' 

CL IMB 

APPROACH 

TAXI 

IDLC 


RUf 'IU''PFP 
TTME tn ^nne 

HIN. 

IBOl 

1.00 

1002 

11.00 

1803 

0.30 

1804 

5.00 

1B'05 

6.00 

lee's 

3.00 

1808 
1 .00 


ENGU'F 5PEF0 

RPM 

59A.P6 

1202.34 

2701.09 

2433.66 

2349,77 

1198.56 

59,9.76 


C«S. HtlFSEPnwER 

HO 

0.2&172 

1.76153 

157. 34470 

119.90598 

64.48654 

0.8 6063 

0.33888 


'E/A~PATt "MEAST 
F/A pATin CALG. 
4‘ni»=F. IN F/A 

t 

0.0956 
0.09A4 
'■ -1.243 

0.0930 
0. 0940 
■ ■ 1,081 

0.0836 

0.0812 

'-2.804' 

0.082L 

0.0792 

" -3. 561 ‘ ■ 

(T.0803 
0.0850 
-2.776 ■ 

0, 0975 
0.0944 
2.071 

0. 0966 
0.0963 
‘ “ -0.2.90 ■ ■ 



air Ftnw 
FUEL flew 

LBS /HR 
LBS/HP 

51. P7 
4.P7 

90.36 
8. 41 

961.52 

80,41 

743.53 

61.06 

468.01 

41.31 

86.39 

8.18 

53.02 " 
5.12 


VAPHF\ flow 

HU" ID I TV GR HZn/LP 

LBS/HR 
DRY' AIR 

0.02314 

3.116 

0.04050 
3 .137 

0.42969 

3.120 

0. 3231b 
3.043 

0, 20433 
3.056 

15, 03979 
3. ,151 

D '.■02 445 
3. 22 ’9 


DEW Pn lA r 
RELATIVE HUfOniTY 

nEc..F 
^ ’I 

-6.755 
4. 09 

-6.600 

5.13 

-6.530 

5,88 

-"6. 990 
5.77 

-6,950 

5.63 

-6 ,48 0 

5.44 

—6.145 
5,. 28 


PAROf'ETEf. 
INP.AIR temp. 

IN.HG. 

PEG.F 

29.23 
53. 7B 

29.22 
S3. 27 

29.22 
49. 49 

29 .22 
49.4 9 

'29V22” 
• 50.20 

29.2? 
5 1.9 1 

■ ■ 29.21 
53.26 


MAX. CUT 

OFG.F 

2R4.28 

268.59 

430.09 

421.28 

142.22 

"27 9". 1 2 ■ 

306.51 

VO ■ 

HC WFT 
NOX WFT 

PPM 

PPM 

35502. 52 
4.54 

8552. R5 
20.10 

1519.05 
384. 60 

1504. 0S> 
6 38. ‘30 

2015.30 ‘ 
170. 70 

97?8;06 ~ 

1 6.27 

39797 . 95 ■■ 
2.96 


Cn WFT ' ■ 
C,r 2 WFT 

tm 

«. 3495 
6. 8353 

9.5643 
a. 2 1 7 5 

6 .2807 
10. 66 03 

5.5156' 
■11, 1652 

“ 7:9178 

9.6069 

■ 9 . 4684 
P. 1727 

■ '8.3 597 ■ 

6.3045 


02 K5T 

H?n cripRFCTinN 

'f 

3.3479 

0.88531 

0.2257 

0.85365 

b.063V 

0.05056 

0.0893 

0.86065 

0, 0655 
0.85103 

5. 2557 
0,85063 

- 3.6596’ 
0,88699 


HC MAS 5/ 'TOE 

LV MOnc 

0.01003 

0.08234 

0.00410 

0. 05202 

0.05307 

0.02*93 

0.02069 

00 

HOX "ASS/'-'Or'E 
cn HASS/'i^np 

LO/MODF 

LR/MnDE 

^0.00001. 

0.C8331 

0. 30063 

1. 81982 

0.00336 

0.33504 

0.07152 

3.77050 

0.01478 
4;1'82 76 

0. 0 001 4" 
0.47960 

■ O.OOOOO’"” 
0.08590 

HC Monr/STO. CYCLE 

r 

5.931 

27.005 

1.349 

17. 112 

17. 719 

8.202 

6.806 

9 a 

Mhx ''npE /stO.C Yn.F 
CO MnDP/STD. CYCLE 


o.o'os 

1.247 

0.261 
27. OPl 

1.401 

4.906 

?9’.80,r 
56. 109 

■S.’159 

62.243 

"0.056“ ~ 

7 .137 

O.’OOZ 

1.278 


HC EMISSION PER HP 

CYCLE = 

0.00160 

Lfi/HP cycle 

PERCENT PF ALLnWABLE HC = 

84.20 



NOX EMISSION PER HP 

CYCLE = 

0.00057 

LB/HP CYCLE 

PERCENT np ALLOWABLE N0X=' 

37.63 



cn EMISSION PER HP 

CYCLE = 

0.0A723 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

160 .08 



■ 


-—•’• TABLE Xi'a'. ■' TEMP-HilMlDITY. 50°F. 0% 




CYCtE ^;n, 1009 CELL-17 DME’ " 


— 

25 

BTDC, 50 OEG. 

F, BOY REL 

.HUMIDITY 


ENGINE 

- LYCOMING 

0-320-014(5“ 




ENG IMF TIMING 

“zs'^ooo^d'egT 

rToc 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 





UNITS 

IDLE 

TAX I 

TAKE OFF 

CL IMB 

‘APPROACH 

TAXI 

.IDLE 



PUN NU“P£F 
TIME IN' mode 

MIN. 

IH09 

1.00 

IRIO 

11.00 

1 fill 
0.30 

1612 

5.00 

1313 

6.00 

1814 

3.00 

1815 

1.00 



ENniNF «PFEn 
CBS- Hnp^’EpnwER 

RPM 

"""'hp 

613.20 

1202.76 

2700.81 

2432.88 

2349.71 

1204,26 

605.82 



0.35562 

1.35716' 

157.92532 

L20. 24646 

65.41045 ■■ 

(5.92119 

0.38992 



■' F > A"R at? sT 

F/A HATin CALC- 

- “ - 

0.C963 ' 
0. 0959 

0.0972 

0.0944 

0,0834 

0.0811 

0.0822 

0.0792 

0. 0875 
O.OS?4 

0. (567; 1 
0.0945 

0.0*341 



% riFF, IM F/A 

'' 7, 

■ ■ -0.378 

-2.875 ■ 

-2.691 

■"-3. 63 5 ' 

-2.701 

-1 .642 

'■-l.ft74" 



AIR FLOW 
FURL FLPW 

1.0S/HR 

LPS/HR 

“ 53. A7 
5.15 

37,33 
3. 34 

°62,40 

80,24 

744.76 
61 .24 

470.30 

41.30 

86.63 

8.3? 

54, 45 
5.22 



VAPOR FLOS'! " LBS/Ho" 

HUMIOITY GR H2O/L0 firy MR. 

0.1 1536 
15-lOA 

0. 18634 
14.850 

2.129C8 
15 .4 86 

1.62303 

15.235 

1.01455 

15.101 

0.1 8777 
15.172 

(). 11879 
15.271 



DE'.'J POINT OFG.F 

P FI ATI VF HtJMinr TV . ■* 

"20,703 
2 5.02 

20. 643* 
25.14 

21.568"” 

29.72 

21.333 

29,39- 

21.113 
2 8. 2 7 

21 .148 
26.49 

21.243 

25.83 



"B"A ROME TER 
INn.AlP TFMOi 

I N.HG, 
OEG.F 

■■ "2 9. 70 
52-41 

29.1° 
52. 19 

29.19 
49. 0? 

29 .19 
49.06 

29.19 

49.70 

?9,19 
5 1.51 

29. 19 

52.33 


c 

WAX, C^T 

ofiC.F 

231.00 

264.0? 

407.98 

411.81 

332.03 

28 6.74 

247. 83 g 


' 

HC WET 
NPX *.JFT 

pt»M 

36568-63 

3,78 

10089.00 

16.10 

1606. 16 
368, 34 

1513 .i'5", 
646.38 

1882.29 

184-66 

8,97 
1 6.95 

35140.50 

4,02 



C"n“WET'"““ ‘ 
CO? WET 

9; 

■ 8. 3673 
6. 6510 

9.6341 
«. 264 8 

6.2171 
10. 3064 

5-5217 

11.0954 

7.8237 

9.6236 

9. 6414 
8.2264 

8* 1070 
7.0*560 


Tl 

■* 

02 WET 

Hzr COPR FCTION 

7 

3.2478 
0. 88138 

0.313B 

0.8664? 

0,0884 

0.85399 

0. 1018 
0.85086 

0. 0939 
0.85827 

0. 2730 
0.86167 

3.1736 

0.88353 


w 

HC WftSS/vonF 

L F/MonE 

0.01918 

0.09592 

0. 00434 

0. 03260 

C. 05 053 

0.0 2494 

0.01975 



NOX ^•AS&/f>'^DF 
r.o MASS/MOnE 

LF/wonF 

LB/»nnE 

<0.00001 

0.08674 

0.00030 

1.81041 

0,00323 

0.33217 

0.07269 

3.78849 

O'* Oi 607 
A.L5409 

6, 0 001 4” 
0.48554 

U. UUOUi 

0.08548 



HC woc)E/STn, CYCLE Y. 

6.310 

31.334 

1.428 

17. 302 

16. 630 

8 .203 

6.165 


o 

NOX MClhF /STD. CYCLE 
CO YnnF/STn.CYCL F t 

0.003 

1.291 

0.70 7 
26.941 

1 ,345“ 
4.943 

30". 289 

56.376 

““ “6.69'?“ 

61.817 

0. 05? 
7,225 

0. GO'3 
1.272 


•( 

MC ENISSICN PFR 

HP CYCLE = 

0.00166 

LR/HP CYCLE 

PEPCFNT OF ALLOWABLE HC = 

87.39 



41 

NOX emission per 

HP CYCLE = 

0.00058 

IP/HP CYCLF 

PERCENT OF ALLOWABLE N0X= 

' 38.60 




CO FYISS ION PFR 

HP CYCLE = 

0.06714 

LB/HP CYCLF 

PERCENT OF ALLOWABLE CO = 

159 .86 


, 


ir 


TABLE XI b 


TEMP-HUMIDITY, 50°F, 30% 


CVCLf r'f!. 1817 

CELL- 

17 

DATE 2/24/76 — 





25 PTOC, 50 DEG.F 

, 30?: REL. HUMIDITY 


EngT?^ 

- “L VCOffrMG 

0-320-PI AU 


engine TI'^ING 25.000 D6G. 

RTOC 

RATED 

H.P. 160." ■ 

■■ ' " H.C." 

RATIO 2. 

12 5 ■ 



UNITS 

IDLE 

TAX T 

TAKF off “ 

' CLIMB ■ ■ 

■ APPROACH 

TAXI 

", IDLE 

RUN NU'^F'FR 
TI>'F IN v.fMij: 

M IN. 

1817 

1.00 

181 8 
11.00 

1819 

0.30 

1820' 

5,00 

■■ *1821' 
6. 00 

1822* 

3.00 

■ 1824’ 
1.00 

FMGINF SPEED 

RPN 

503. 7F. 

120?. 34 

2703.87 

24.33.06 

2352,29 

1203.72 

603.42 

res'. HOPSEP'^WER 

HP 

0.531A') 

1.22122' 

156; 401 75 

119.16124' 

6'5.869’49* 

i;89387 

0’,32667“ - 

F/fl RATIO MEAS. 
F/A PATin CALC. 

: : : 

0.092A 

O.ODA5 

0.0944 
0. 0944 

0.0844 
0.08 13 

0.0832 

0.0792 

0. 0873 
0.0854 

"0. 0946 
0.0943 

0:0986' 

0.094? 

? niFF. IN F/A 


2.282 

-0.013 

-■ 3.668 

-4.777 

-2.117 

■-O.350 

“-4.437'“ 

AIR FLOW 
FUEL FLFW 

L3S/HR 

LSS/HR 

5A.9A 

5.08 

8 9.13 
8.42 

959.28 

80.98 

742.35 
61 .74 

472.98 

41.29 

'8 6:29 
8.16 

50.54 
4. 98 

VAPOR FLOW 
HUMiniTY GR H20/LR 

LPS/HP. 
DRY AIR 

0.12162 

15-AP9 

‘0.19'=70 
15 .369' 

2. 17064 
15 .839 

1. b'aYoV 

15,531 

r. U3929 
15.381 

?r:r6956 — 
15.377 

“Tr.11005 
1-5.2 42 

OEw PniNT 
FFLATTv^ HUMiniTY 

OFG.F . 

21.478 

25.80 

21.36P 

26,05 

22.008 

30.15 

*21.723’ 

29.84 

28. 80 

21 :353' 
26.58 

21-428 — 

25.76 

8AHn<,<t rEfi" 

IMP. AIR TEMP . 

I M.HG. 
DEG.F 

2 9.1 S' 
52. 70 

29.19 

52.2'' 

29.18 
49. 27 

29.16 

49.14 

29.-18 

49.76 

29.18 ■ 

51.72 

29. IT"- 

52.67 H 

MAX. C'^^T 

• DEG.F 

2&6.6"9 

257, OT 

431,12 

4'20,6 7 

S’4-t;’ 98— 

'275-.3P 

— 282.58 [ill 

HC wfT 
NOX WFT 

pptT 

pPM 

37178.70 

3.40 

976 9. P? 
16.85 

1554. OS' 
362. 63 

1522.4^ 

629.40 

—1936.69" 
173. 18 

96'6 2,’^/o ■ 

16.19 

-36167.59 '"“ “ “ 

5.70 

iTn HFf - 
C02 WET 

"W 

■8.03'PB 
6. 4842 

9.497 2' 
8. 183 7 

6.2676 

10.5267 

5V497CI 

11.0959 

7:747? — 

9.5695 

975193 
8. IR65 

8.3077 

6.8°23 

02 W<=T 

H20 CPPRFOTIPN 

s 

3.5889 
0. 87413 

0. 2670 
0.85508 

0.0731 

0.86047 

0. lo?7 
0.86339 

070856 
0., 356 68 

0.2906 

0.85733 

3'.'4121 - ■ 

0.89532 

HC MASS/MpriF 

LR/MflDF 

0.01977 

0.09337 

0, 0042 1 

0.052R7 

C. 05221 

0.02440 

0.0190R 

MOX MASS/NnnF 
Cn MASS/'^OOE 

LP/MPDF ^ 0.00001 

LR/MODE O.OOASO 

0.30052 

1.79378 

0.00318 

0.33S11 

0.070^1 

3,77277 

0. Ol556 
4.12313 

O'. 0001 3 
0.47905 

“o.'ooool — - — 

0.08702 

HC MPOF/ STD. CYCLE 

? • 

6.504 

30.71 2 

1. 383 

17.391 

17. 176 

S.026 

. 5.947 

NOX MOnP/?Tn. CYCLE 
cn MnOF/STO.CYCL F 

7 

7 

0.002 

1.257 

0.217 

25.693 

1.325 

4.987 

29.503 

55.142 

6.'4r8'4— 

61.430 

o:c55 

7.069 

0.004 

1,221 

HC FVISSBPN PEP HP 

CYCLF = 

0.00166 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE ‘hC = 

87.14 


MOX EMISSION PER HP 

CYCLE = 

0.00056 

LP/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

37.59 


CO EMISSION PER HP 

CYCLE = 

0.06670 

LP/Hp :vci.e 

PERCENT OF ALLOWABLE CO = 

158.80 



n 

n 


TABLE XI c 


TEMP-HUiXIDITY. 50°F, 30X 




CYCLE NO. 1832 

i 


CELL'-17 ■" 

DATE '2/24/76'“ 

25 

BTDC, 50 

OEG.F, 60 2 REL 

.HUMIDITY 

• ENGINE TIMING 

25. 000 

DEG. BTOC 

rated H.P. 1 


UNITS 

IDLE 

TAXI take 

" RUN NUMBER 


1832 

1833 1 

■> T IME IN MODE 

MIN. 

1.00 

11.00 1 


ENGINE - LYCOMING 0-32 0-01 AO 


H.C. RATIO 2.125 


CLIMB APPROACH 


_^GJNE SPEED _ 
PBS. HORSEPOWER 

F/A RAiH[0~HEAST 


_60 4.U 
0. 79557' 

0.097F 


1 727 543 ■ 
0. 0'94ir 


_ 2705.79 
15'5’.'77249" 

oTobsT" 


2435.3^ 

119'. 50359 

Or 082 "F 


_2352. 11 
65'.‘9743b 

07085^ 


1204.32 

1.45177' 


TIOLr 


_ 508.52 
0'.'855ia~ 


•• 

F/A RATIO CALC, 

— 

0.0943 

0.0943 

0.0816 

0, 0793 

0,0833 

0. 0946 

0.0947 


« 

Z DIFF. IN F/A 

Z 

-3.023 

0.327 

-2.496 

-4.189 

-2.657 

1 .200' 

— =2.‘807“ 


n 

AIR FLOW 

LBS/ HR 

51.78 

90.43 

970. 16 

754.92 

470.95 

85.64 

'53.02'” 


& 

FUFL FLOW 

LBS/HR 

5.03 

8.50 

81.19 

62,51 

40.32 

8.00 

5.16 


n 

VAPOR FLOW 

LBS/HR 

0.23122 

0.40879 

4. 4006B 

3.35594 

2.09418 

0.37827 

0.2343CT" 

• 


HUMIDITY GR H20/LB 

DRY AIR 

31.260 

31.643 

31.752 

31. 118 

31. 127 

30.919 

30.935 


ft 

DEW'POINT 

DEG.F 

35.454 

35,814 

36.445 

35.960 

35.639 

35.409 

'35.299 


H 

relative humidity 

. Z 

51.04 

50.92 

59. 26 

57.92 

55.59 

51.11 

49 .02 


ir 

BAROMETER 

IN.HG. 

29.16 

29.16 

29,16 

29,16 

29. 16 

2 9.16" ' 

•'20.1 6 


M 

INO.AIR TEMP. 

OEG.F 

53.07 

53,52 

50.09 

50.19 

50.95 

52,98 

54.00 


» 

MAX. CHT . 

OEG.F ' 

277.61 

266.68 

423.95 

413-07 

331.42 

31 8.95 

285.56 ■ 

FI — 

J* 

HC WET 

PPM 

35386.51 

9672.96 

1451,74 

£502.055 

“IBS'S. 08 

9"20l.^l 

-35696,55” 


» 

NOX WET 

PPM 

6. 10 

19.40 

375.30 

657.81 

232.84 

1 9.60 

5.36 


U 

CO WET 

% 

8.0720 

9.5027 

6.3781 

5. 5480 

7-0146 

9. 5964 ■" 

■ b;2s;9 


M 

C02 WET 

■ % 

6.9204 

8.1769 

10.4383 

11.0'362 

10.0597 

8. 0871 

6.8338 


% 

02 WET 

% 

3.2107 

0. 2921 

0.0683 

0. 1017 

0-0882 

0.2540 

3.2978 


U 

H20 CORRECTION 

- " — 

0.88654 

0.B5113 

0.85218 

0.85814 

0. 853 70 

0.8 4847 

0.88588 


if 

9 

HC mass/mode 

LB/MODE 

0.01007 

0.093B3 

0.00397 

0.05308 

0.04909 

0,0 2301 

0.01868 


■9 

NOX MASS/MODE 

LB/ MODE 

O.OOOOl 

0.00061 

0.00332 ■ 

0. 07 531 

0.02017' 

0.00016 ■ 

" ‘o.oooor ■ 


M 

CO MASS/MODE 

LB/MOOe 

0.08148 

1.B2187 

0.34466 

3.87493 

3.70639 

0.4 7432 

0.08579 



HC MCOE/STO. CYCLE % 
“N0X”M0DE/ST0; CYCLE" '* 

CO MQD£/STD.CYCLE 

HC E MISSI p N_P.ER__HP._ C YCL E = 

NOX EMISSION PER HP CYCLE = 


5.945 

'0.004' 

1.212 


_30. 865 
0.254 
27.111 


J..306 
U3 85' 
5.129 


17.461 

'31.378 

57.663 


16.147 
~ 8.403“ 
55.155 


0.00152 LB/HP CYCLE 


0.00062 LB/HP CYCLE 


PERCENT OF ALLOWABLE HC = 


PERCENT OF ALLOWABLE NOX= 


7.570 
■ 0.066 
7,058 

85 .44 

41 .49 


6.144 
'0.004 ■ 
1.277 


CO emission per HP CYCLE = 


0.06493 LB/HP CYCLE 


PERCENT OF ALLOWABLE CO * 


154.60 


TABLE XI A. TEHP-HUmDITY. 50°F, 60X 


CYCLE NO.' 1839“ 

CELL-17 ■ 

DATE 






25 BTDC, 50 OEG.F, 

bO% REL. HUMIDITY 


ERGTNF 

■^:TYcaHrNir' 

s 



ENGINE TIMING 

25.OQ0 DEG. 

BTDC. 

RATED H 

.P. 160. 

H.C.^ATIO 27T25 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB ApPROAtfl 

^TAXT 

IDLE 


RUN NUMBER 


1039 

1860 

1861 

1862 


1866 

1"965' 


TIME IN MObE 

MIN. 

1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

1.00 


ENGINE "SPEED 

RPM 

610.02 

1205.60 

2706.39 

2635,22 

2351.63 

1200.06 

600.95 

‘ 

OBS. HORSEPOWER 

HP 

0.37118 

1. 19363 

155.75819 

n9. 35 58(5 

"T6. 1*66 5 6 

0.8 0800 

— 0." 5U457 


F/ A RATIO MEAS. 

- 

"T>.(59"86 

0. 0°36 

0.083 8 

070816 

0700 57 

0.0950 

— ir;o95Z 


F/A RATIO. CALC. 

— " “ 

0.0961 

0.0939 

0.0817 

0.0795 

0. 0838 

0. 0960 

0.0963 


5r"01FF. IN F?A 

% 

-6.5U 

0.5.71 

-2.526 

"-2. 306 

-2.237" 

1.009 

-0.91? 



AIRFLOW LBS7HR ,' 53.62 B9'.b6 950. 36 ?66T2r 88.23 53'.3&‘ 

H FUFL FLOW LBS/HR 5.29 8.31 79.63 60.68 39.96 8.38 5.08 


« 7aP0R flow LBS/Hft 0.'2 3 752 573 93 62 6.33266 5736750 Z708060 0739050 0723773 

HUMIDITY GR H20/LB OHY AIR 31.008 30.966 ,31. 911 31.636 31.260 30.982 31-187 

. OEW'POINT 0EG'.’F 35.'1.76 35 ;219 36;160 '”3$'.930 35.'676 357369 35.359 

. , RELATIVE HUMIDITY . T 68.73 69.63 56.99 56.69 56.33 69.76 67.72 

» I7ii7H(r: " 29.T5 29. Iff 29l i'6 29. rs” — 29715 29715 29.15 

» IND.AIR temp . _ DEG.F 56.03 53.57 50.82 50,78 51.61 53.65 56.80 

. MAX.. CHT. DEG.F 258". 63 281."6 2 6 3 6 . 06 6 2 6 73 7 ^337765 32B;51' 289,;63 

»3 

.■ HC‘ MET "PPM 55766.55 ■^178 .91" 1650.16" 1666.0^ 1792. 98 1109 8.10 366 09.60 


Tl 

■NOX WET 

. PPM 

6. 01 

20.66 

363.38 

639.66 

226.02 

17.33 

6. 82 

a 

CO HFT 

% ► 

6.2619 

9.6627 

6.6166 

5. 5850 

■ 7.1663 

9. 6906' 

8.1276 — 

.4 

C02 WFT 

r, 

6.9238 

8.1832 

10.6397 

10.9271 

0,9666 

7. 9307 

6.7135 


02 WET 

% 

3.3560 

0. 2811 

0.0653 

0.0913 

0.0711 

0i2900 

3.4660 

K 

H20 CORRECTION 

- - 

0.89201 

0.85068 

0.08206 

0.B5075 

0.85211 

0.85081 

0.88026 

}> 

HC MASS /MODE 

LB /MODE 

0.01900 

0.08765 

0.00309 

0.05009 

0.06767 

0.02875 

0.01703 


NOX MASS/HODE 

LB/ MODE 

0.00001 

0. 00066 

0.00315 ’ 

0.07193 

0.01939' 

0.00015 

O.OOOOl 


CO MASS/MCDE 

LB/ MODE 

O.OB676 

1.77810 

0.33968 

3.83163 

3. 76976 

0.69661 

0.08396 

o 

HC MODF/STO.CYCLE 

% 

6.251 

28.767 

1.278 

16.760 

15.615 

9,657 

.6.259 


NOX MODE/STD. CYCLE 

T 

0.003 

0.265 

1.316 

29. 971 

8.077 

0.061 

0.003 

«4 

CD MODE /STD. CYCLE 

% 

1.291 

25.660 

5.055 

57.018 

55.800 

7.390 

1.249 




- HC_ E M I S S 1 0N_ P ER H P CYC L _E_= 0 . 0 0 1 60_L B /H P , C YG L E PF RC EN T . 0 F_ AU OW A 8L E _ HC f< 86.37 

_ NOX EMISSION PER HP CYCLE_^ 0 .00060 _L B/HP CYCLE PERCENT OF ALLOWABLE NOX=_' 39.70 

' CO EMISSION PER HP CYCLE 0. 06679 LB/HP CYCLE _ PERCENT OF ALLOWABLE CO = 156.26 


TABLE Xle. TEMP-HUMIDITY, 50°F, 607. 


113 


CYCCE''^jO:'r832 CELL -17 ■ "■ DAT E" " 2/24/76“ 


25 BTDC, 50 DEG 

.F, 6051 REL.HUMIDITY 


ENGINE 

- LYCOMING 

0-320-DIA0 



EFiGiNE TIHlfJG 25.000 DlG 

. BTDC 

RATED 

H.P. 160. 

H.C~ 

R'A’Tid *2ri"26" 



UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDL"E 


BUN NUMBER 

TIME IN MODE MIN. 

1832 

1.00 

1847 

11.00 

1848 

0.30 

1849 

5.00 

1850 

6.00 

1851 

3.00 

1852 

l.OO 


ENGINE SPEED RPH 

604.14 

1203.06 

2700.33 

2434.90 

2353.01 

1202.88 

610.68 


DBS. HORSEPOWER HP 

0.79557 

1.45957 

155.27211 119.96956 

65'. 03102" 

i:79889‘ 

‘0743331 


F/A RATIO HEAS. 

F/A RATIO CALC. 

0.0972 

0.0943 

0. 0916 
0.0949 . 

0. 0848 
0. 0816 

0.0822 
0. 0795 

0.0859 
0. 0826 

OT'093^ 
0, 0959 

D77)'>5i5 

0.0930 


5? OIFF. IN F/A % 

-3.023 

3.526 

-3.005 

-3.240' 

-3.781 

"2.516 

-2.943' ■ 


AIR FLOW LBS/HR 

FUEL FLOW LBS/HR 

51,78 

5.03 

92.40 
8 .47 

952.94 
SO. BO 

744,36 

61.17 

468.02 

40.20 

87.58 

8.19 

'537'64 

5.14 


VAPOR FLOW LRS/HR 

HUMIDITY GR H20/L8 DRY AIR 

0.23122 

31.260 

0.40482 

30.669 

4.31143 

31.671 

3.30336 

31.065 

2.051T9 
30. 6P6 

0.38268 
30 .586 

0723548 

30.730 


OEH POINT DEG.F 

PFLATIVE HUMIDITY *• % 

35.454 

51.04 

34.964 • 

46,87 

35,960 

54.58 

35.644 

54.28 

35.164 

52.05 

34.979 

47.84 

35. 074 
46.66 


BAROMETER IN.HG, 

INO.AIR TEMP. DEG.F 

29.16 

53.07 

29.15 

54.B6 

29. 15 
51.79 

29.1 5 
51.60 

29. 15 
52.22 

29.15 

54.32 

29.15 

. 55.11 ■ 


MAX. (ThT DEG.F 

277.61 

276, 10 

412.86 

418.54 

335,'3‘5 

323133 

2597 48 

4^ 

. HC WET , PPM 

NOX WET PPM 

35386.51 

6-10 

10368.03 

19.48 

1501.15 
384 .02 

1452-04* 

664.87 

1683.4T ■ 

258.01 

“11607,1 6 
17.69 

3'8288'.8'0 
4. 89 


CO WET r, ' ' 

C02 WET % 

8.0720 

6,9204 

9.3687 

8.0321 

6, 4064 
10,5058 

■ 5.6078 
10.9691 

6.8179 ‘ 
10.2625 

'9-6681 
7. 8555 

~' 7,8200 

6.76 82 


02 WET * Z 

H20 CORRECTION 

3.210T 

0.88654 

0.2668 ' 
0.84089 , 

0.0772 
0. 85702 

0.0930 
0. 85436 

0.0912 
0. 85749 

0.3944 

0.84587 

3.7929 

0,83932 


HC kass/mode LB/MOOE 

MOX MASS/«OOE “ Lfl/HOOE 

CO MASS/MODE LB/MODE 

0.01807 

0.10190 

0.00405 

0,05048 

0.04477 

0.02969 

0.02016 


0.00001 
0 .08148 

0.00062 

1.81986 

■ 0.00335 , 
0.34144 

0.07487 

3.85285 

0.02223 
3. 58342 

0.00015" " 
0.4 8 877 

■ 0.00001'“' 
0.08136 


HC MODE/STO. CYCLE * 

5.945 

33.520 

1.332 

16,604 

14.726 

9.766 

6.631 


NOX MODE/STO.CYCLE Z 

CO HPOE/STD. CYCLE X 

0.004 

1.212 

0,258 
27 .081 

1.398 ■ 
5.081 

31.198 

57.334 

■ 9.261 
53.325 

0.061 

7.273 

0.003'~ 

1.211 


HC EMISSION per HP CYCLE_=__ 

_ 0.0016S 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

88.52 



_NOX EMISSION PER HP CYCLE s_ 

0.00063 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= , 

42.18 



_ CO EHI_SSIDN_PER HP CYCLE = 

0.06406 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO » 

152.52 




TABLE Xlf. TEMP-HUMIDITY, 50°F, 60% 


lYccTT'icrrTflsr 


D’AY E 7r’iJnih~ 


25 BTOC, 50 DEG.F, 80S: REL. HUMIDITY 


"eNS'lNE" timing' 


'2S.OOO~"D£G. BTDC' 


■RATco'n';p;~i6or 



UNITS 

IDLE 

RUN NUMBER 


1853 

TIME IN MODE 

MIN. 

1.00 

ENGINE SPEED I 

RPM 

609. 12 

CBSi HORSEPOWER 

Np 

0.43960 


F/A RAtlD M6AS. 
F/A RATIO CALC. 
2 DIFF. 1 n'F7A 


LBS/HR 


0. 0978 
_0.093 5_ 
-A. 334 

5 '2^63' 


1854 

I I.OO 

1205, 10 

TTlTOSZ- 

“oT&oso" 

__0.0936 
-I -418“ 

8 7 ; 3'^ 


take OFf 


2702i37 

T5477015T~ 

'6708^ 

0.0819 

4a,964“ 

^572T“ 


■M.CT“RATIO~ 


■■^.“ 175 - 


“CnM6 SFFRaACT 


2432.82 
T2b7'99 52'9" 


_0^0796 

-4.911“ 


746,39 


2355.05 

“ITS '. ST6T8- 


0.0820 

- 2 '. 061 “ 

“^7“,33““ 


1206.90 
"O; 7 8034“ 


0.1059 
-4. 311' 

100.46 


593.82 

"0;795r4“ 


0.0920 

~2.452" 

~ 53;50“ 


FUEL FLOW 

LBS/ HR 

5,15 

8.30 

81.44 

62.45 

39, 11 

12.00 

5.05 

VAPOR FLOW 

LBS/HR 

0.32060 

0.52557 

5.90950 

4,66494 

2,99026 

07 6 9C69 

JT.’34684 


HUMIDITY GR H20/LB DRY AIR 
DEH point' ' D'EG.F 

RELATIVE HUMIDITY . X 
BARflMEtER" ' IiT.HG, 

IND.AIR temp. OEG.F 

MAX7 cht- DEG.'F 


_42.641_ 
43 .045 
63.45_ 
”29. 15 
_ 5 5.22_ 
283.“36- 


_42.09B 
4 2. 9 6 5“ 
_53.45_ 
“297 15 
_ 5 5 . 14 
267.20" 


_43.762_ 
44.110 
_73-25_ 
29. 14 
52.41_ 

■ 42 '8. 81 


j43 , 7^0_ 
44,’260 
77.0 7 
"*29.1 4 ‘ 
51.19 
413.98“ 


44.790 
"447875" 
74.37_ 
“"29', 15 
52.79 

■339. ’24" 


44.577 
"447620“ 
69-39 
■ 29.15 ■ 
54.42 
“293760 


45.378 
"45‘.025“ 
67733 
" 29714'" 
55.67 
“251.91“ 


“Hc 'wet 
Nnx WET 
"CO WET 


36245.59' 

6.98 

"■ 8.093 7: 


'9767.97 

19.01 

9.3360’ 


■'1436.34 
344.13 
" 6.5457“ 


1a47.7^' 
494.17 
”5.6672 ' 


1742.47 
276. 13 
6.5013“ 


“23193.2*9 
7. 04 
~11 .2461' 


34710.44 
4.92 
■ '7.8014 


C02 WET 

% 

6.8388 

8.3055 

10.4750 

10.9704 

10.3100 

6. 7326 

6.9944' 

02 WET 

~ X 

3. 5202 

0.3066 

0-0621 

0. 1102 

0. 1060 

0. 8306 

3.4912 

H20 CORRECTION 

- - - 

0.89050 

0.85516 

0.85894 

0. 35834 

0.84798 

0.87895 

0.88 143 

HC MASS/HODE 

LB/MOOE 

0.01888 

0.09203 

0.00387 

0.05083 

0.04598 

0.07795 

0.01817 

NOX MASS/MODE 

■'LB /MODE* 

0.00001 

'0.00058 

"0.00300 

0.05621 

■ "0.02360 ■“ 

0.00008 

0.00001 

CO MASS/MODE 

LB/MOOE 

0.08332 

1.73843 

0.3483 6 

3.93272 

3,39050 

0.74699 

0.03059 

HC HnoE/STD.CYCLE 

X 

6.210 

30.272 

1.272 

16.721 

15.124 

25.640 

5.975 

~ ■ NOX MODE/STD. CYCLE 

X 

0.004 

0.242 

"1.251 ■ ■ 

23.421 

9.835 ' ■ 

““ 0.032 

0.003 

_ CO MOOE/STO. CYCLE 

X 

1.240 

25.869 

5.184 

58. 523 

50.454 

11.116 

1.201 

HC EMISSION PER HP 

cycle = 

_ 0.00192 

LB/HP CVCLE_ 

PERCENT 

OF ALLOWABLE HC = 

101.22 


NOX EMISSION PER HP 

CYCLE = 

0.00052 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

34.79 


_Cq EMI SSION PER HP 

CYCLE = 

. 0.06451 

LB/ HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

153.59 





TABLE XI 3 ’ ' TEMP-HUMIDITY. 50°F. 80? 



t 

t 

] 

4 

CYCLE NO. 1860 

CELL- 

17 

DATE 2/24/76 

■ 






• 

« 

“25 

BTDCt 50 DEG.F 

. 80S REL, 

HUMIOI TY 


ENGINE 

- LYC3M1NG 





9 

k 

ENGINE TIMING 

25.000 OEG. 

8TDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




9 

►t 


UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

. IDLE 



" 

RUN NUMBER 


1860 

1861 


1853 

1865 

1866 

1867 


- 


TIME IN MODE 

MIN. 

l.OO 

o 

o 

• 

0.30 

5.00 

6.00 

3.00 

1.00 



•> 

H 

engine speed 

RPM 

597.42 

1202. 10 

2704,77 

2430.90 

2353.61 

1199.46 

590,94 



l« 

CBS. HORSEPOWER 

HP 

0.20142 

1.45811 

154.26518 

119.98242 

64. 55267 

1.17736 

0.29873 




F/A RATIO MEAS. 

- — “ 

0.0949 

0.0904 

0.0855 

0.0818 

0,0793 

0. 106? 

070936 



)• 

F/A RATIO CALC. 

“ - - 

0.0946 

0.0936 

0. 0817 

0.0796 

0.0776 

0.1018 

0.093T 



»» 

m 

? OIFF. IN f7a 

X 

-0.082 

3,480 

-4.483 

-2. 721 

-2. 126 

-4.134 

0,03 3" 



r 

AIR FLOW 

LBS/HR 

51.60 

90.93 

949.73 

743.17 

464.37 

100.54 

S 0 



3$ 

FUEL FLOW 

LBS/HR 

4.90 

8.22 

81.20 

60.31 

36. 90 

10.68 

4.98 



a* 

VAPOR FLOW 

L8S/HR 

0.32680 

0.5 38 24 

5.98566 

4.6461 6 

2.87479 

0.61894 

”07?2912 




HUMIDITY GR H20/LB DRY AIR 

44.333 

41.436 

44,117 

43 .763 

43.336 

43.091 

43.306 



It 

new POINT 

DEG.F 

44.375 

42.780 

44.380 

44.250 

43.945 

43.735 

43.720 




RELATIVE HUMIDITY . % 

65.59 

62.58 

73 .91 

75.01 

75.15 

6 8. 56 

64.10 



1» 

barometer 

IN.HG. 

.29.14 . 

29. 14 

29.14 

29.14 

29.14 

29.14 

29 .15 



Tt 

IND.AIR TEMP. 

DEG.F 

55.71 

55 ,32 

52,45 

51.91 

51. 55 

53.82 

55.65 



m 

MAX. CHT 

DEG.F 

306.95 

278.50 

419,93 

415.38 

346.87 

291.48 

2'64.IT 

pa— 

ON 



HC WET ' “ ■ PPM 3S762.84 9630.96"" 1475.55 1401.54 1599.76 19934.97’ 36674. 84 


•I 

NOX WET 


PPM 

4.47 . 18.78 

351.71 

547.11 

577.60 

10,77 4.61 

M 

CO WET 


% 

8,0171 9.1261 

6.4990" " 

5.6369 " ■■ 

4.7529 

10.5187 . 7. :288 

H 

C02 WET 


t 

6.5815 8.1412 

10. 4713 

10.6375 

11.3558 

7.4182 6.7331 

n 

02 WET 


% 

3.6273 0.3170 

0.1015 

0.1135 

0.1177 

0.6022 3.675 8 

jt 

H20 CORRECTION 

- 

— — — 

0.87612- 0.83829 

0.85705 

0. 85033 

_0.84737_ 

0,87238 0.87519 

% 

HC HASS/MODE 


LB/ MODE 

0.01960 0.09287 

0.00398 

0.04866 

0. 04124 

0.06122 0.02007 


NOX MA SS/MODE 


LB/MODE 

0.00001 0.00059 ■ 

■■"0.00308 

0.06154 ' 

0.04823 ■ 

■ 0.00011 0,00001 


CO MASS/MODE 


LB/ MODE 

0.08013 1.73934 

0.34669 

3. 86798 

2.42142 

0.63844 0.07927 


HC MODE/STD.CYCLE 

X 

■ 6.448 30.550 

1.310 

16.006 

13.565 

20.138 6.602 

«] 

NOX MODE/STD.CYCLE 

% 

0.003 0.244 

' 1,281 

25.640 

20.097" 

0.045 ' 0.003 "■ 


CO MOOE/STO.CYCLE 

% 

1.192 25.883 _ 

5._159_ 

57.559 

36.033 

9.501 1.180 

- 

__ HC EMI SSrON PER 

HP 

CYCLE_= 

0.00180 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

94.62 


NOX EMISSION PER_ 

HP_ 

CYCLE = 

0.00071 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOXs ' 

47.31 

- 

CO EMISSION PER 

HP 

CYCLE * 

0.05733 LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CD = 

136,51 


TABLE XIA, ■ TEMP-HUMIDITY. 50^F, 80% 


TE 27^4776 



25 

BTDCt 50 DEG, 

F» 80? REL-HUMIDITY 


ENG I Nr" 

■=n:ycaTrrTii 

IP’32’a=t)T5T 

j 



FN6 iRTTlrtlTiG 

25.000 DEG, BTDC 

RATED 

Fi.P. 160. 

H.CT^RATrn 

T25~' ■’ 






UNITS 

. IDLE 

TAXI 

TAi?E OFF 

CLIMB 

APPROACH^ 

"TAXr~ 

— “IDLE 



BUN NUMBER 




ia7S“ 

ISTF" 

T872 ~ 

L 873 

1874~ 

1877 


1} 

TIME IN- MODE 


MIN. 

l.OO 

11.00 

0.30 

5.00 

6,00 

3.00 

1.00 



ENGINE SPEED 


RPM 

586. 08 

1202.28 

2704,89 

2432.40 

2356.19 

1196.58 

579,78 



GBS. HORSEPOWER 


HP 

0772456 

1.28576 

155.51687 ' 

f20'; 66041 

65.99205 

1.2 6440 

D’,36'^32 



F/A RATIO HEAS. 


- — — 

0.0961 

0.0963 

0.08515 

o.oero 

onyrasT" 

D. lore 

O’.“094’7 



F/A RATIO CALC- 


- - “ 

0.0929 

0. 0932 

0.0817 

0.0795 

0.0776 

0.1036 

- 0.09-26 


H 

f OIFF. IN F/A 


% 

-3.272 

-3.164 

-3.844 

- 1.824 

-1,697 

1.714 

"-2. 169' 



AIR FLOW 


LBS/HR 

52.10 

05.91 

952.75 

746.06 

463.98 

9'9;31 

’51.55 


n 

.FUEL FLOW 


LBS/HR 

5.00 

0.27 

.80. 94 

60.41 

■ 36.61 

10.11 

4.88 


- 

VAPOR FLOW 


LBS /HR 

0. 32165 

0.5 339 7 

6.14463 

4, 70782 

2.91782 

0.6 1463 

’0". 32157 



HUMIDITY Gft H2D/LB 

DRY AIR 

43.216 

43.507 

45.146 

44.172 

44.021 

43,325 

43.670 



DEW POINT 


DEG-F 

43.830 

43.805 

45,015 

44. 585 

if4.2 80 

43 .815 

' "43.905 ’ 



RELATIVE HUMIDITY 

. . % 

63.5 7 

55.29 

75.62 

75.65 

73. 18 

67.93 

63.54 



BAROMETER 


IN.HG. 

29.15 

29. 15 

29.15 

29.15 

’29.15 

29.15’"' 

29.15 • 



IND.AIR temp. 


DEG.F 

56.00 

55.24 

52.48 

52.03 

52. 61 

54.16 

55.09 

1^; 


. MAX. CHT 


DEG.F 

256,34 

271.16 

414.34 

412.32 

342,09 

29 7.86 ■' 

246.-10 



HC WET 


" "PPM 

'36951.67 

"■““9077,90 

1542.55 ” 

“ 1422. ■ 

1510.05 ■■■ 

“ 18747.85 

■ 35947.56 " ' 

■- 


NOX WE T 


PPM 

4. .90 

18 .37 

364.84 

504.69 

569,10 

8.48 

4.72 



CO WET 



■' 7.7276 

9.4099 

6.4613 

5.5963 ■ " 

4,7882 

10.9565 

7.7369 

'■ 


CQ2 WET 


% 

6.9342 

8.4240 

10.4343 

10.8445 

11.3250 

6.75-38 

6.9192 



02 WET 


9 

3.5430 

0. 2888 

0.0979 

0.1224 

0. 1335 

0. 7109 

3’. 5008 



H2Q CORRECTION 


- - - 

0.80635 

0.86041 

0,85462 

0.84642 

_0.84544;_ 

0.855B9 

0.88183 



HC MASS/MDOE 


LB/ MODE 

0.01B94 

0.03447 

0.00417 

0.04941 

0.03 884 

0.05605 

0.01014 



“ NOX MA SS/HGDE 


LB/MODE ■■ 

0,00001 

0.00055 

0.00319 ■■ 

0.05680 ■■ 

'0.04742’ 

T’O.OOOOe ' 

O.OOOOl — 

* " 


CO MASS/MOOE 


LB/MODE 

0,07829 

1. 73060 

0.34511 

3.84278 

2.4'3433 

0.64744 

0.0'7718 



HC MQDE/STO.CYCLE 

% 

6.231 

27 .787 

1.371 

16.253 

12.777 

18.43B 

5.959 



NOX MODE/STO, CYCLE 

Z 

0.003 

0.231 ■ 

1.331‘ 

■ “ 23.668 ' ■ 

' 19.760 

0.034~ 

0.003 


■ 

CO MOOE/STD.CYCLE 

% 

_ 1.165 

25.753 

5.136 

57. 104 

36.225 

9.63 4 

1.149 



HC EMISSION PER 

HP 

CYCLE = 

0.00169 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

88.83 



. 

NOX EMISSION PER 

HP 

CYCLE = 

0.00068 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

45.03 




CO EMISSION PER 

HP 

CYCLE = 

0.0 5722 

L B/HP CYCL E 

PERCENT OF ALLOWABLE CO = 

136.25 




TABLE XI i. TEMP-HUMIDITY. 50°F. 80? 


CYCL riiin 7*1 9 1‘8 


■"C ELL-17*" 


WTF T/^Tf^ 


. BASELtNE FR, 25 BTDC , 59 OEG. 

« 

f7~6j: rel" 

HUMIDITY 


EMGTNF 

"^^rTv'CiTRt RG — !F72'{H>'rCTr— 


. ENGINE TIMING 25 

1 

.000 DEG. 

BTDC 

RATED 

H.P. 160. 

ri.c. 

RATIO 2 

.125 


1 

UNITS 

idle" 

TAXI 

TA'KE OFF 

Climb 

APPROACH 

TAX 1 

IDLE 

.. RUN NUMBER 

.. TIME IN MODE 

MIN. 

'191 a 
1.00 

1920 

lUOO 

1921 

0.30 

192"2 

5.00 

I9'23 

6.00 

1924 

3.00 

1916 

l.OO 

<9 

.. ENGINE SPEED 

RPM 

600.24 

1197.72 

2704.29 

2431.92 

2356. 19 

1211.04 

587. 16 

'b'BS: HORSEPOWER 

<1 

■ 'HP 

0.29525 

1. 10091 

154.42387 

120.32207 

64.92270 

1,41820 

0« 390 ^2 

r/A RATIO MEAs; 
F/A RATIO CALC. 

• 

0.0946' 

0.0947 

0.0940 

0.0930 

0.0841 

0.0819 

O.OB15 

0.0796 

"O. 08 79 
0,0858 

0. 0924 
0. 0927 

0,0900 

0.0934 

DIFF. IN F/A 

% 

0.102 

■ -1. 133 

■■ ■ -2.615' 

-2.33 7 

’ -2.347 

" " 0.323- ■ ' 

3.788 

, AIR FLOW 

FUEL FLOW 

LBS/HR 

LBS/HR 

50.63 

4.79 

84.09 

7.91 

951.01 

80.01 

745,07 

60.74 

" ■ 466. 10 
41.13 

■* 85.34 
7.88 

"■'5 2.89 
4, 76 

VAPOR FLOW 
HUMini TY GR H20/Le 

LBS/HR 
DRY AIR 

0.01939 

2.682 

0.03170 
2,6 39 

0.40573 

2.906 

0. 31589 
2.968 

0. 19125 
2.360 

■”0.03496 

2.867 

0.02042 

2.703 

• “ DEW POINT DEG.F 

relative humidity ^ % 

-9,230 

3.86 

-9. 470 

3.86 

-7.380 

4.79 

-7.435 

4.79 

-0.110 

4,48 

-8,190 

4.21 

-9.070 

3.85 

BAROMETER 
INO.AIR temp. 

IN.KG. 

DEG.F 

29.16' 

56.81 

29.16 

56.37 

29.16 

53.88 

29.16 

53.79 

29.16 

54.56 

29.16 

56.13 

29.16 

57.11 

. H MAX. CHT 

DEG.F 

" 323.43" 

283.69 

443.16 

'436,04 

344. 38 

279.87 

CO 

■' HC WET ■ 

, NOX WET 

PPM 

PPM 

"33325.30 

4.53 

7593.75 

22.86 

1377,44 

383.26 

1382. 34> 
737.67 

1834.18 

203.84 

7820.78 

22.10 

34653. 44 
4.22 

■ “CO WET 
. C02 WET 

% 

% 

8.3901 

6.4217 

9,3340 

8.2205 

6.4934 

10.1621 

5.6502 

10.6569 

7.9249 

9.3501 

'9, 2315 
8.2628 

7. 756 8 
6.5300 

02 WET 

, H20 CORRECTION 

i 

- 3,2816 
0.88A^95 

0.2554 

0-86368 

0. 1147 
0.86156 

d. 1626 
0.86000 

0. 1513 
0.06209 

0.2917 
0.8 576 8 

3 .4077 
0.87165 

1 HC MASS/MODE 

LB/MO OE 

0.01643 

0.06826 

0.00363 

0,04780 

0.04896 

0.01934 

0.01755 

, NOX MASS/MODE ■ 

„ CO HASS/HOOE 

1*6/ MODE 
LB /MODE 

0.0000 r 

0.06176 

0.00067 

1.65847 

0.00332 

0,34323 

0.08264 

3.86162 

O; 01763 
4.18097 

0.00018 

0.45125 

0.00001 

0.07765 

t 

HC MOOB/STO. CYCLE 

% 

5.405 

22.455 

1.212 

15. 724 

16.105 

6.363 

5.774 

. NOX'MCDE/STD.CYCL'E 
CO MOOE/STO.CYCLE 

■ 

Z 

0.003 

1.217 

0.277 

24.680 

“'■ 1,384' 
5.108 

■'34.433 ' 
57.465 

" “ 7.345 

62.217 

O.OT4' 

6.715 

0.003 

1.156 


- HC EMISSION PER HP CYCLE = 0.00139 LB/HP CYCLE PERCENT OF ALLOWABLE HC = 73»0» 1 


nv 

NOX 

tin 1 oo i vji’i 

EMI SSI ON 

PER 

HP 

CYCLE = 

0.00065 

LB/HP 

CYCLE 

PERCENT 

OF 

ALLOWABLE 

o 

X 

II 

43.52 



CO 

EMISSION 

PER 

HP 

CYCLE = 

0.06659 

LB /HP 

CYCLE 

PERCENT 

OF 

ALLOWABLE 

CO = 

158 .56 




table XI U temp-humidity, 59°F, 0% 


1 * 





CYCLE ND. 1926 

CELL 

-17 

DATE 2/25/76 






BASELINE FR, 25 BTDCt 59 DEG. 

F, 0% REL 

HUMIDITY 

* 

ENGINE 

- LYCOMING 

0-32 0-0 1 A[5 



ENGINE "TIMING - 25 

.000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAX.I 

I ULE 


RUN NUMBER • 
TIME IN MODE 

MIN. 

1926 

i.oo 

■ 1927 

11.00 

1928 

0.30 

' 1929 
5.00 

1930 

6.00 

1931 

3.00 

1925 

1.00 


ENGINE SPEED 

RPM 

603.39 

1199.16 

2706,93 

2A38.70 

2352.95 

1209.1 8 

601.44 

0;i92l8 


■'CBS. horsepower"" 

■ HP 

0.50996 

0.7A321 

15A. 38768 

120.92256 

64.53928 

1,40672 


F/A RATIO HEAS. 
F/A RATIO CALC. 

- - - 

0.0931' 

0.0933 

0.0924 

0.0932 

0.0859 

0.0819 

0. 0806 
0.0799 

0. 0862 
0.0858 

O'. 091 7 
0. 0932 

0.0976 

0.0919 


DIFF. IN F/A 

% 

0.731 

0.871 

" " -4.68A 

-0.891 

-0.A89 

1 .663 

‘""-5.858 ■ 


AIR FLOW 
FUEL FLOW 

LBS/HR ■ 
LBS/HR 

'■ 52.95 

A. 93 

88.25" 

8.15 

9A1.31 

80.88 

752.29 

60.65 

■‘466.47 

40.23 

86.12 

7.89 

5 0.66 
4.94 


VAPOR FLOW 
HUMIDITY GR H20/LB 

lbs/hr 

DRY AIR 

0.02329 

3.079 

0,03678 

2.917 

O.A5735 

3.A01 

0. 362A9 
3. 373 

5.21133 
3. 171 

0.03909 

3.177 

“3.02139 ' 

2, ,95 5, 


^ DEW POINT DEG.F 

RELATIVE HUMIDITY _ % 

■ ' -7,259 
3.97 

-7.975 

3.81 

-5.370 
A. 75 

“5.275 
A. 6A 

-6.375 
A. 24 

“6 .355 
4.1.1 

- 7.650 
4.19 


BAROMETER 

ind.air temp. 

IN.HG. 

DEG.F 

29.17' 

59.30 

29.17 
59. 27 

29.17 
57, A5 

29.17 

58.23. 

29.17 

58.92 

29.17 

59.84 

29.16 

57.13 


MAX. CHf 

DEG.F 

277.30 

'270. 7A 

A2A. 15 

A35.25 

350. 31 

282.36 

245, '♦i - 


HC WET 
NOX WET 

pPm 

PPM 

32975.77 
A. 01 

8210.81 
20. 12 

IA19.5A 
361. AO 

13/2. 5A> 
735.93 ' 

1911,29 

192.26 

8736.07 337'f6,^^ 

22.11 4.76 


CO WET 
C02 WET 

* 

t 

8.1603 
6. 9082 

9.3801 
8. 1982 

6.5895 

10.A0A8 

5.7355 

10.6701 

7. 8709 
9.3245.' 

9. 2250 
8.2382 

8. 0039 
6.9899 


02 WET 

H20 CORRECTION 

% 

3.1AOO 

0.878A7 

0.3105 

0.85559 

0. 0981 
0.86'729 , 

0. 1225 
0.85315 

0.1437 

0.8SA8l 

U. 2874 
0.8 5254 

3.4941 

0.90386 


HC MASS/MDOE 

L B/HODE 

0.01691 

0. 07700 

0.0037,8 

0.0A776 

0.05054 

0.02175 

0.016S2 


NOX MASS/MOOE 
CO MASS/MOOE 

LB/ MODE 
LB /MODE 

0.00001 
. 0.08272 

0.00061 

1.73860 

0.00312 

0.3A‘708 

0.08297 

3.9AA70 

0.01647 

4.11348 

0.0 0016 
0.4 539!3 

0.00001 

0.07885 


HC MOOE/STD. CYCLE 

% 

5.56A 

25.329 

1.2AA 

15.711 

16.625 

7 .155 

5.533 


NOX MODE /STO. CYOLE 
CO MOOE/STD. CYCLE 

* 

% 

0.003 

1.231 

3,255 

25.872 

1.300 

5.165 

3A. 569 
58.701 

6.862 

61.212 

0.074 

6.755 

0.003 

1.173 

s| _ 

hC emission per HP 

CYCLE = 

0.001A7 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

77 .16 


§ $ 

NOX EMISSION PER HP 

CYCLE = 

0.00065 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

43.07 




CO EMISSION PER HP 

CYCLE = 

0,06725 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = . 

160.11 


fi Q 

EIj m 


Sis. 


TABLE XI I b. TEtf’-HUniDITY, 59°F. Q% 



DATE ■ 2/Z(>nc>- 


CYCLE MO. 1941 CELL-17‘ 


4 

• 

BASELINE 'FR, ~25'' 

'BTOC, 59 'OEG; 

F, 0* REL 

HUMIDITY 


ENG INF"- Lycoming 

“0-32'0-OrA'0~ 


» 

engine timing'" 

25; 000 DEG. 

BTOC 


RATED 

H.P. 160. 

H.C 

. RATIO 2.125 


» 


UNITS 

IDLE 


TAXI ■ 

TAKE OFF 

CLIMB 

■’ APPROACH ■■ 

TAXI “ 

IDLE' ~ 


RUN NUMBER 


1941 


1942 

■ 1943 

1944 

’1945 

1947 

■1948“- 


TIME IN MODE 

MIN. 

_ l.OO 


ll.OO 

0.30 

5.00 

6.00 

3.00 

1.00 

t 

ENGINE SPEED 

RPM 

599.10 


1203.60 

2697.75 

2428.80 

2350. 97 

1201.92 

614.22 

% 

06S. HORSEPOWER 

HP 

0.65796 


0.69678 

154,25876 

IIB. 94084 

65.43364 

1.3 0826 

■D.35544 


F/A RATIO MEAS. 

— — — 

0.09‘si 


0.0926 

0.0840 

0.0838 

0.0069 

D.0948 

5,'09 52' 


F/A RATIO CALC. 

— — — 

0.0971 


0.0973 

0,0843 

0.0025 

0.0064 

0. 0970 

0. 0976 


% DIFF. IN F/A 

% 

-1.060 


4.993 

0.455 

-1.554 

1.708 

2.354 ■ ■ 

“ ■ 2.509 " 


AIR FLOW 

LBS/ HR 

50.47 


87.96 

949.68 

747.90 

470. 12 

85.02 

' 5 2 .42"- - 


FUEL FLOW 

LBS/HR 

4.95 


8.15 

79.73 

62.68 

40.88 

8,06 

4,99 


VAPOR FLOW 

LBS/HR 

0.00254 


0.00456 

0. 06610 

D, 03741 

0.01856 0.00432 

~D. 00318 


_ HUMIDITY GR H2D/LB DRY AIR 

0.352 


0.363 

0.487 

0.350 

0. 276 

0.355 

O.A24 


DtW PO JNT 

DEG.F 

-28.757 


-28 .637 

-27.557 

-28.707 

-29.332 

■ ■ -28 .697 

-28.117 . ■ 


RELATIVE HUMIDITY * % 

0.43 


0.46 

0. 66 

0.47 

0.37 

0.45 

0.52 


BAROMETER 

IN.HG, 

29.04 

, 

29.04 

29.04 

29,03 

29.03 

2 9.03 

•' 29.03 ■ - ^ ■ 

•cL 

IND.AIR TEMP. 

DEG.F 

60.82 


SO. 32 

58.67 

58.71 

59,09 

60.19 

60.99 » 

y\ 

■"HAX. CHr . 

DEG.F 

275.25' 


■~270-&6 

^17. 4r 

• 430.'77" 

yiT4'.C58 

2sr.si — 

”“'250:69 

}i 

HC WET 

. PPM 

36023.57 


8620.86 

1593.76 

1533.65 

2030.20 

872 6,67 " 

37107.67“" 

n 

NOX WET 

PPM 

3.11 


17.91 

350.76 

618.46 

184.32 

16.35 

0.74 

o 

CO WET 

* 

8.3884 


9.5302 

6.6078 

6.0738 

7. 9046 

“'9. 5037 

■■8.2^35 

>» 

C02 WET 

% 

• 5.9303 


6.9958 

8.8485 

9.2205 

8. 1062 

7. 1214 

5.7773 


02 WET 

% 

3.3633 


0. 2392 

0.0552 

0.0909 

0.0700 

0.2165 

3. '4 152 


H20 CORRECTION 

- - - 

0.89610 


0.85573 

0.86365 

0. 87021 

0. 86113 

0. 0 63 83 

0.08535 

Jt 

a 

HC mass/mode 

. LB /MODE 

0.01791 


0.08063 

0,00425 

0.05368 

0.05423 

0.02168 

0.01893 


NOX MASS/HODE 

LB/HOOe 

0.0000 1 


0.00054 

0.00303 

0.07013 

0.0159$ 

0.0 0013 

” 0.00000'" — 

M 

CO MASS/HOOE 

LB/MDDE 

0,08244 


1.76172 

0.34845 

4.20156 

4.17281 

0.46667 

0.08312 

«« 

<} 

HC MODE/STO.CYCLE % 

5.093 


26. 523 

1.399 

17,660 

17.837 

7.132 

6.242 

1) 

NOX MODE/STO.CYCLE % 

U.O02 


0.226 

1.263' 

29.‘219" 

6. 645 

■ 0.055' 

0.001" 

- _ 

CO MODE/STO.CYCLE % 

1.227 


26.216 

5,185 

62.523 

62.095 

6.944 

1.237 

m 

HC EMISSION PER 

HP CYCLE = 

0.00157 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

82 .69 

• 

*i 

NOX EMISSION PER 

HP CYCLE = 

0.00056 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

37.41 

% 

* 

M 

CD EMISSION PER 

HP CYCLE = 

0.06948 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO == 

165 .43 


ft 

W 

ItRR2 = 1 NO data present FOR RDG. =**«* 







V 

M 

- TABLE XI !c. 

TEMP-HUHIDITY. 59°F., 

0 % 






« 

« 











V 

w 


^ ^ .r 



lAfE 2nj57T& 


Z5 BTDC. 59 npr,. 

*=. 30'>' (LtL HUMIDITY 


FMCINE 

- LYCDMING 

0-32 0-0.1 A P 



ENGINE TIMTN5 25.000 DEG. 

BTDC 

RATED 

H.P. 16“0. 

H.C. rath 2. 

125 




ioLr 

TAX I 

TTHTg" OFF 

CLIMB 

APPROACH 

non 

ITTCT 


RUN NUMEEP 

TIME IN MnOE ■ MIN. 

15RA 

l.OO 

1585 

1 r. 00 

1566 

0.30 

- 1587 
5.00 

1^ as 
6,00 

3.00’ 

IFF! 

1.00 


ENGINE SPEED RPN 

5R6.7A 

1198 .32 

2704.71 

2431. 92 

2351,21 

1207.20 

617.76 


OBS. MORSEPOHEP. HP 

0.f.B32 8 

1,32905 

150.51007 

119.8415,1 

64.69710 

1.83537 

0. 52465 


F/A PATln ^lEAS. - - _ 

F/A RATIO CAIC. 

O.ORRR 

O'.CORP' 

6. 09/8 
0. 1008 

5". 0PR5 
, 0.0P53 

57T82 9 
0.0835 

6.0883 

0.0890 

6,0968 

0, 0997 

0715115 

0. 096,1 


S DIFF, IN F/A ’’ 


' 3. ORA 

-0.263 

0.7B3 

S".fr37 

JfTWO 

-4.115 


AIR FLDW LRS/MR 

FUEL FLOW LPS/HR 

57.00 
5. IP 

90 .68 
8.87- 

932.22 
79 .7? 

754.76 
62 .54 

470. 52 
41. 54 

86.65 

•8,39 

50.50 

5.;06 


VAPOR FUnW LnS/HP 

HUMIDITY GR Hzn/LR DPY AIR ' 

0. 16606 
22 .35 6 

0,28591 

22.070 

3. 05843 
22.966 

2.46034 • 
22. 816. 

1.51394 

22.523 

0.2'6816 • 
21 i664 

0.15966 

22.052 


DEM POINT DEG.F 

pelativf, humidity S 

27.82R 

22.65 

Z7.65A 

22.60 

26.520 
27. 51 

28.499 

26.69 

28.239 

25.50 

r7.454 

22.28 

21 .-91 

N 

PAP,0«FTFP IN.HG. 

■ INn.ATP, TEMP. DEO.F 

28.53 

65.00 

28.51 
65. 59 

28.51 
61 .30 

28.51 

62.11 

29. 51 
63 .02 

2 8.50 
65.70 

- 28. A9 
66.75 


MAX. CHT PEG.F 

30 5;2t' 

272. 38 

416.74 

426.60 

336. 14 

3P3';2'0 

252-95 

• 

HC MFT ' PPM 

NOX V(FT ‘PPM 

38157.79 

3.68 

10539.06 
LA. 64 

16P0.86 

281.95 

1574.26 

592.72 

1998.90 
158.30 • 

105O2.04 

16.68 



CO WET % 

C0.2 HFT - %■ 

5.A7A2 

10.1345 

6.5R68, 

6.P2R4 

8.6292 

6. 2477 
P.'9062 

8. pi 14 
7.9881 

578TR1 

6.7462 

8.1872 
5. 7094. 


VZ WET , r . 

H2n CnRPFCTlON 

3.5818 

0.69659 

0. 2541 
0.86142 

0. 0,303 
0.66314 

0.0543 

0.05926 

0.0464 

0.86073 

0.2393 

0.86118 

3,8792 . 
0.90695 ' 


hf massAidoe LR/MODE 

0.01972 

0.10476 

0.0042P 

0.05557 

0.05386 

0.0 2686 

0.01935 


NDX Mi S s7‘i on? CW M noF 

CO MASS/MODF LR/MODF 

O.OOiSGl 

0.08708 

5.00047 
1 .972,28 

0.00241 

0.35657 

0.06778 

4.35874 

0.of3P2 

4.26616 

576 (Tor? ^ 

0.49626 

GTOTTOTn ■ 

0. 08134 


I 

HC MODE/STO, CYCLE ” 

6.A87 

3^.460 

1.409 

18.279 

17.716 

8 .835 

6.365 


NOX M onF"/ 5 T (T. Gy CIF ^ 

CP MDDE/STD. CYCLE ? 

0 .T505 

1 .296 . 

0. 1'95 
29.3A9 

1.'006 

5.306 

28.242 

64.862 

5. 757 
63.485 

JTTOS'B 
7.385 . 

070TT5 

1.210 


HC EMISSION PFP HP CYCLE = 

0.00178 

LB/HP CYCLE • 

PERCENT OF ALLOWABLE HC = 

93 .59' 



NOX EMISSION PFR HP CYCLF = 

0.00053 

LB/HP CYCLF 

PERCENT DF ALLOWABLE NOX= 

35.26 



r.n EMISSION PER HP CYCLR = 

0.07262 

L5/HP CYCLE 

PFRCENT OF allowable CO = 

172.89 




«T 


TABLE XII i- TEMP-HUHIDITY, 30X 





CYcrr-^'O. rm' 


7reTT=iY' 

DATf 27"18'7?6 







T*r 

PTPC, R<3 OFGT 

F, RO**! REL 

. HLIMiniTY 


ENGINE 

LYCnMI NG 

■ 6-32 (5-&! Art 




■ Ef^RfTiE timing 

? 

5.000 OFG. 

BThf 

rat FO 

H.P. 160. 

H.;. 

RATIO ?, 

lf5 






UM ITS 

IPLF 

TAXI 

TAKF HFF 

CLIMB 

APPRCACH 

TAX 1 

IDLE 

4 


RlJ^f MUMPER 
T IMF r‘> 


MIN. 

1612 

1,00 

1595 

ll.OO 

1594 

0.30 

■ 1595 
5.00 

1596 

6.00 

1597 

3.00 

■HHHI 



FMr, INF SP»:FE) 


RpM 

613. 3S 

1190.52 

2702,79 

2436.78 

2356. 13 

1214.52 

601 ,08 



CBS. HPPSEPnw'^R 


HP 

0.676'*P 

1.73417 

149.99068 

121.06781 

65.26184 

1,34397 

0. 52169 



F/A PATin MFAS. 
F/A PATin CALC. 



0.0057 

O.OOTf. 

0. 0972 
0, 1006 

0. 0549 
0.0853 

0. 0824 
O.OS37 

0.08ft5 

0.0809 

0.0946 
Oi 09°l 

0.0983 
0. 0948 



* CIPF. IN F/A 



I.OQO 

3. A7? 

0.479 

1.547 

0,445 

4.687 

=ir5i5ts 



A I p FL nw 
FlIFL Ft,PW 


1 RS/HR 
IPS/PR 

55.06 

5.77 

09.26 
ft .63 

931.28 

79,05 

762.90 

62.89 

470.67 

41.68 

06.80 

8.21 

*0.41 

4.95 



VAPpp FL3W 
HUNiniTY GP H20/I.B 

LOSXHR 
OFY AIR 

0. 10273 
23.160 

0. 2 745 7 
21 . 533 

2,95628 

22.721 

2.41B47 
22. 191 

1.48051 
22, 019 

0.24B36 

20.029 

21.071 



DEW PPIMT 
PFLaTIVF HlIMiniTV 

OEG.F 

OP 

* 

7 5. A 79 
2 1 .61 

27 .249 
21.70 

?7 .974 
?5.90 

27.984 

29,76 

27.734 

24.61 

25 .874 
20. AA 

26. PJ^ 
20.72 

• 


PAPnMFTFR 
iNo.aiP temp. 


IN. HO, 

PFC-.F 

78.56 
68. lA 

28.4ft 

56.03 

28.48 
62.1 9 

28.40 

62.36 

28,48 

63.28 

2P.40 
65. 7P 

2 6.48 
66.95 

H 


MAX. CHT 


PCG.r 

239.4ft 

77 1.9? 

4 3 6. 83 

426.09 

3 4 0.05 

273.96 

239.56 



fv? 


HC '•’ET 
NC*X WET 


PPM 

PPM 

36472.61 
A. 7A 

11378.13 
1 4. 82 

1589.76 

279,65 

1678. 7(^ 
650.84 

2017.40 

167,12 

T5P36.0H 
1 5.19 

“59335.91 

3.67 



CO WET 

fP;? WFT 


? 

4* 

8. 1706 
5. 7P12 

9. 9T?9 

6 . 

6.B7B5 

8.6A34 

6. 2939 
8.870A 

8. 0046 
8.0125 

9. 6900 
6. 761 6 

7.6.69 

5. 8443 



02 WET 

H?G CORRECTIOA' 


X 

3.3A05 

0.PP311 

,0. 2294 

0.8 5945 

0. 0178 
. 0.86024 

0. 0534 
0. 85672 

0.0575 

0.86205 

0.379 8 
0. 8 5531 

4. 0268 
0.90445 



HC NA5<5/wnr'E 


LP/MnOE 

0.01 960 

. 0.11005 

0.00419 

0.05980 

0.05442 

0.02754 

0. 01960 



Nnx ''A.SSXYnnr 
CO MASS/MPPP 


L B/M^nE 
LR/MOOE 

0.6000 1 
0.08715 

0. 00046 

1. R9P85 

0. 00239 
0.35534 

0.075U 

4.43104 

0.01460 

4.26756 

0.00013 
0.4 8675 

JJTOOC'Ol 

0.07731 


■ 

HC MnPF/STO.CYCl E 

9 

■ 6.A75 

36.702 

1 .377 

19.671 

17.901 

9,059 

6.A48 



NPX NPflF/STP.PYCLF 
Cn HOnE/STO.CYCLF 

% 

0.003 

1.297 

0.194 
73 .757 

0.994 
5. zap 

31. 294 
65.938 

6. 085 
63.505 

0.O52 

7.243 

OTOiys 
1, 150 



HC PNISSION PER 

HP 

CYCLF = 

0.00185 

L8/HP lYCLF 

PERCENT OF ALLOWABLE HC = 

97 .13 




NOX FMISsIom PER 

HP 

CYCLF = 

0.00058 

LB/ HP CYCLF 

PERCENT OF ALLOWABLE NOX= 

38.62 

1 



rn FNISSIPM PER 

HP 

CYCLF = 

0.07252 

LR/HP CYCLF 

PFRCENT OF ALLOWABLE CO = 

172.68 




- 


— TABLE Xlie. TEMP-HUmDITV, 59°F> 30% 





1 CYCLE fO. 1612 

TEIX 


OAT F 2/ Ifi 

25 HTDCt ^9 nFG. 

E, 30 7 REL 

HUMIP! TY 

EF'CTNE TIf»IMG ?5 

.000 DEG. 

RTPC 

PvATED E 


“iwirs 

-tCtO: 

TiXT 

T IA‘E IN "OPE 

MIM. 


160S 

11.00 

ENGINE SPEED 

RPH 

613. 3C 

1201;P0' 

i' GPS. HfiftSF'Pnw^ 

HP 

(57875«^ 

1.43179 

- F/A RATIC NEAS. 

, F/A -PATtf^ CALC. 

_ 

oTcosT" 

0.0976 

0. 0P96 
0.0Q85 

, —yiTiFFr'i^' fTa 

•? 

1.900 

-0.996 

I AID 

, fuel F|.nw 

LPS/HD 

LBS/'HR 

58. 06’ 
6.27 

R6. 46 
8.60 

, VAPPR FLOW 

, MUMniTY GR HPO/LR 

1 P S/HR 
DPY AIR 

0. 13223 
23.169 

0, 27P41 
22.P88 

, ' pFW POINT PEG.F 

, -PELATIVF HIIMiniTV ^ :» 

2fl.<T79 

21.61 

28 .494 
■ 22.19 

a ARnupTEP 
IND.AIP TFMP. 

IN.HG. 

OEG.F 

2R.56 
6 8.1 A- 

78.61 

67,39 

NAX. CHT 

nEG.F 

23<?.Ap 

262. 72 

HC WET 
•■frix WET ' ' 

PPM 

PPM 

36A72.61 
4, 74 

10583.06 

L9.21 

rr wFT 
r02 VET 

p; 

8. 1706 
6.7BI? 

0.-7943 
6 .8863 

02 WET 

H20 CORPECTICN 

r 

3.3406 
0.8831 1 

0.3696 

0.87368 

ur HASS/wripP 

LP/MOOE 

0.01968 

0.09R7B 

Npx flA’ss/MbnT 
CFI MASS/''nOE 

LR/POnE 

LB/HOOE 

O.OObOl 

0.08716 

0.00068 

1.60687 

HC '-'noE2STP.CY('LF 

? 

6.475 

32.496 

Nnx HPnF/STD'.CyCTF 
CO HonE/STD.C YELE 

Z 

-X 

0 .TSUS 
1.297 

0.24? 

>S.a'0O 

Mr PNISSIPN PFP HP 

CYCLE = 

O.C0178 

LB/HO :y:le 

NPX FNISCTOM PFR HP 

CYCLE = 

0.00072 

LR/HP cycle 

CO FMISSIPN PEP HP 

CYCLE = 

0.07398 

1 B/HP CYCLE 

} 


TABLE Xllf. TEMP-HUHIDITYV 59°F, 30% 


i7r5~ 


> 

ENGINE 

■- LYCl'MrK’ir: 

0-320-niAD~ 



.P. 160- 

H,: . 

RATTO 

TZ5 




crrifB 

“XPPRtTin:H 

T5YI 

, 1 OLE 


rSTH 

0.30 

" T5S2 
5.00 

6.00 

1604 

3.00 

1616 

l.OO 


2701.47 

2442.90 

2357.56 

1203.66 

619.41 

* 

147.12670 

121.42096 

'66. 12936 

T7413T0 

0790 3"54 


0.0864 

0.0854 

0.0835 

0,0844 

0.0851 

0.0887 

0.09R(5 
0. 0990 

O.O^Y'S 

0.D997. 


0.'0'p4- 

T.TCI0 

O.fftT — 

“ " r ,02 6 

2.UJ9 


920, 71 
78.60 

782.67 

66.33 

473.25 
41. 68 

03.58 

8.19 

53776 

5.22 


3.14983 

23.94R 

2.66193 
23. SOB 

1 . 58388 
23. 428 

0.27469 

'23.007 

Om 60? 

22.972 


29.779 
25. 03 

29.244 

24.73 

28. 895 
24.04 

28.504 
21 .BO 

■ 28; 4l5T 
22.08 


28.51 

65.11 

28. 51 
65.40 

■ 20.51 
65.69 

28.52 

67.03 

67,40 

t 

441. 75 

434.8? 

345.24 

2R2.R6 

“ 252^^5 

CO 

1639.36 

287.59 

i70l.4g 

805.00 

2044. S3 
191.64 

r06 67706" 
16.03 

■"5¥4‘ft?;i7 

5.48 


•6.9187 
8 .5402 

6.6722 

P..7117 

7.9494 

8.0000 

9.7495 
6. 8567 

R.3307 

6. 0091 


0.0579 

0.86214 

0.0904 
0. 86 06 0 

0.0941 
0. 86130 

0'7?^5'6 

0.86662 

■ ?~znT\ 
0.37903 


0.00402 

0.06243 

0.05538 

0.02643 

0.01826 


0, D02'43 
0.3566R 

0. 09549 
4.'76623 

STTTiATra 

4,26492 

0. 00013 
0.4 7736 

o7o'oo(n 

0.08719 


1 .371 

20.537 

18.216 

8.693 

6.007 


r.'Ol3~ 

5.308 

3 9.^71 
70.926 

7700? 

63,316 

0v054 
7. 104 

07005 
• 1.298 


PERCENT OF ALLOWABLE HC = 

93.74 



PERCENT OF ALLOWABLE N0X= 

48.19 




PFRCENT OF ALLOWABLE CO 


176. lA 






CVCLH NO. 1949 CELL-17 DATE 2/26/76 


25'BTDC, 59 ‘deg. 

F, 30S REL. HUMIDITY 

. 

ENGINE 

“"LYCOMING 

^0=32 0'-DrAI5“ 




ENGINE TIMING ' '25.000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 

"" *• — - ' 


■ RUN NUMBER 
TIME IN MODE 

uni 

IDLE 

T Aa 1 

TAKE OFF 

CLIMB ■ 

APPROACH" 

■ TAXI" 

"'.IDLE 


MIN. 

1949 

1.00 

1950 

11.00 

195t 

0.30 

1952 

3,00 

1953 " 
6.00 

" 1954 

3.00 

■ 1955 

1.00 


_ -ENGINE SPEED 

RPH 

617. B2 

1203 .00 

2703.51 

2434.32 

2353.25 

1199.34 

600.60 


u8S« HORSBPOWcR 

HP 

0*6351£^ 

1.09395 

152.77121 U9.53033 

TS. 87512“ 

i;i4860" 

0.32220 


F/A RATIO KEAS. 
F/A RATIO CALC. 
■“« DIFF. IN F/A ■ ■■■ 

1? 

0.0996 

0.0982 

0.0973 

0,0996 

0.0849 

0.0845 

0.0852 

0.0825 

0. 0882 
0.0883 

Q. 095 T 
0. 0976 

CT.0952 

0.0974 


— 1 . 384 

2.383 

-0.479 

-3. 158" 

0.172 

2 .051 

2.390 


AIR FLOW 
FUEL FLOW 

LBS/HR 

LBS/HR 

53.28 

5.30 

9. 17 

944.34 

80.21 

752.48 

64.10 

470i'8O 

41.51 

86,62 

8,29 

'53.43' 

5.09 


VAPOR. FLOW 

MU^IOITY GR H20/LB 

LBS/ HR 
DRY AIR 

0.16425 

21.581 

0.28870 

21.453 

2.94320 

21.817 

2.30028" 

21.398 

1.44050 

21.418 

" O,' 2 6126 
21. U2 

— D.1&263 
21.304 


utw POINT 
RELATIVE HUMIDITY 

'UE G ■ F 

27.249 

26.21 

27, 294 
26.53 

27.819 

29.68 

27,569" 

28.63 

27.409 
27. 73 

27.169 ■ 
2 6.54 

27.209 . 
25,80 


OAKUMtTER 
IND.AIR TEMP* 

I N*HG* 
OEG.F 

29.03 
60. 77 

29.04 

60.49 

29.04 
58. 13 

29.03 

58,77 

29".”D3" 

59.42 

29.03' ■ 
60.29 

29;04 

61.15 


MAX* ChT 

DEG* F 


254.54 

421.66 "■ 

“430.14 

535.-11“” 

3 2 6". 01 

25 r; 3 ET 5^- 

4!' 


HC WET 
NOX WET 

PPM“ 
PPM ■ 

3'2969.27 

4.53 

10383.04 

16.45 

1605.76" ■ ■■ 

351.66 

1559.757“ 

702.71 

"“2042'.20 — 
184.62 

9562.95 ~ 
19,67 

■^6569. 61 

3.53 


cO wt i 

C02 WET 

* 

% 

8.5365 

6.0851 

9.9643 
6. 8407 

6.6783' 
8. 8279 

"6,0860" 

9.2698 

7."8778 — 
8.1501 

■■ "9. 6010" 

6. 9962 

"8. 0945 
5.9226 


C2- WET 

H20 CORRECTION 


2.8044 

0.B9041 

0.2283 

0.86124 

0. 0525 
0.86265 

0.0079 

0.87158 

0. 0747 
0.86213 

0.2954 

0.86191 

5.2635 

0.88008 


HC MASS/MODE 

lb/mooe 

0.01744 

0.10601 

0,00429 

0.05536 

0,05502 

0.02435 

0.01911 


NOX HASS/MODE 
CO MAS5/MODE 

LB/ MODE 
LB/MOOE 

o.ooooi 

0.08926 

0.D0054 

2.01072 

0.00304 

0.35246 

0.08000" 

4.27075 

0. 01611 
4.1949D 

0.0 0016' 
0.48310 

O', 00001 
0.08361 


HC MOOE/STO.CYCLE 

% 

5.738 

34.872 

1.410 

18.211 

18,099 

8.009 

6.287 


NUa nOUc /STD« CYCLc 
CO MDDE/5T0.CYCLE 

% 

% 

0.003 

1.328 

0.227 

29.921 

' 1.268 
5.245 

"33.667 

63.553 

“'6.714 

62.424 

-"0.068 

7.189 

0.002 

1.244 


HC EMISSION PER HP 

cycle = 

0.00176 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

92.63 



NOX EMISSION PER HP 

CYCLE = 

0.00063 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

41.95 



CO EMISSION PER HP 

cycle = 

0.07178 LB/HP SYCLE 

PERCENT 

OF ALLOWABLE CO = 

170 .90 




- TABLE Xllg. TEHP-HUMDm'., 59°F, 30;? 


CYCLE NO. 1957' 


CELL-iT 


DATE ■ 2/26/7« 


25"BTDCV 59 DE6.F, 30* RELTHUMI D! TY ' 


E N G I NE - ■ L YC Q H I NG 


0-32 


O-OIAD 


~ ENGINE TIMING '’25.000 OEG. BTOC " RATED 160. H.C. RATIO 



UNITS 

IDLE 

TAXI 

“TAKE "OFF' 

CLIMB 

APPROACH’ 

- TAX I 

.'IDLE 



PUN NUMBER 
TIME IN MODE 

MIN. 

L957 

l.OO 

1958 

11.00 

1959 
0. 30 

1963 

5.00 

1966 

6.00 

1965’ 
3.00 

1966 

1.00 



ENGINE SPEED 

RPM 

600.90 

1230 .06 

2703.99 

2631.20 

2356.57 

1202.58 

606. 5'6 



OBSi HORSEPOWER 

HP’" 

0.68137 

1.38299 

153.16 861 

118.12929 

66.98622- 

0.96216 

0. 53230 



F/A RATIO MEAS. 
F/A RATIO CALC. 


O.LOAO 

0.0797 

0.0950 

0.0971 

0. 0850 
0.0863 

0.0831 

0.0823 

0.0871 

0.0882 

0,0971 O.U‘/l5 

0, 0972 0.0973 



■* DIFF. IN F/A 

% 

-A. 221 

2.220 

-0.836 

-0,926 

1.2 59 

0.183 




AIP FLOW 
FUEL FLOW 

LBS/ HR 
LBS/HR 

AS. 65 
5. 06 

58 .66 
8.62 

960.39 

79.96 

736.19 

61.36 

670, 26 
60,98 

80.25 

7.79 

5^ • f 3 
5*01 



VAPOR FLOW ' 
HUMIDITY GR H20/L8 

LBS/HR 
DRY AIR 

0.16900 

21.529 

0.27393 
21 .632 

3.02761 

22.537 

2,27211 

21,566 

1.62230 

21.171 

0.2 3970 
20.908 

, 0.16565 
21.162 


" 

DEW POINT DEG.F 

RELATIVE HUMIDITY « * 

27.666 

26.23 

27.569 

26.63 

28.659 

30.28 

27,^^89 

28,65 

‘27.279 

27.59 

26.889 

26,15 

27. 069 
25.62 



BAROMETER 
IND.AIR TEMP. 

IN.HG. 

DEG.F 

29.06 

61.06 

29.06 

60.77 

29.06 

58.51 

29.06 

58.82 

29.06 

59.37 

2 9. 06 
60.30 

29. 06 
61.16 



MAX. CHT 

DEG.F 

307. bF 

281.22 

627.63 

626.66 

353.36 

3‘2 7.31 

253 .99 . 

Ui 


HC WET 
NOX- WET 

PPM 

PPM 

’366’37. 60 
6.30 

8927.88 

21.67 

1562,75 

372.96 

1505. 65> 
722.39 

1976.00 

205.96 

8990.89 
22.12 

3^71v0« 69 
4.95 



CO WET 
CO 2 WET 

* 

* 

8,8587 

5.9366 

9.5263 
7. 0991 

6.6367 

8.8669 

5. 9906 
9.2036 

7.7926 

8,068f 

9. 5638 
7, 1335 

7# 8075 
5.7525 



02 WET 

H20 CORRECTION 

X 

3.0889 

0.90203 

0.2377 

0.B6013 

0.0666 

0.36369 

0. 0962 
0.86616 

0. 0895 
0.85977 

0.2191 

0.86727 

3.3705 

0.36863 



HC MASS/MODE 

LB/MODE 

0.01780 

0.08509 

0.00610 

0.05201 

0.05298 

0.02131 

0.01965 



NOX HASS/MOOE 
CO MASS/MOOE 

LB/ MODE 
LB /MODE 

0.00001 

0.08551 

0.00067 

1.79617 

0.00321 

0.36882 

0.08085 

6.090A6 

0.01789 

6.12913 

0.00017 

0.66822 

o.ooOoi' - 

0.08236 



HC MODE/STO. CYCLE 

* 

5.856 

27.991 

1. 350 

17. 109 

17.627 

7 .009 

6.663 



NOX MObE/STD. CYCLE 

CO mooe/sto.cycle 

* 

* 

0.003 

1.272 

0.279 

26.699 

1.339 

5.191 

33.689 

60.870 

7.653 

61.645 

o.'on 

6.670 

D’.t)06 

1.226 



HC EMISSION PER HP 

CYCLE = 

0.00158 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

83.20 




NOX EMISSION PER HP 

CYCLE = 

0.00066 

lb/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

62.86 





. CO EMISSION PER HP CYCLE = 0.06862 LB/HP CYCLE 


PERCENT OF ALLOWABLE CO = 163.37 


TABLE Xllk TEflP-HUMIDITY. 59°F, 30% 



~r9rrFn^r37~r55? — 

■CFtT= 

:n 

"T5ATC 27T9776 






25 PTOC, 59 OEfi.F 

, 60?; PEL, 

HU'^m TY 


fngTnI 

- LY COM INC, 

0-320-0 I A b 



FMGIHF. timing 25.000 nEG. 

BTCC 

RATED 

H.P, 160. 

H.C. 

RATIO 2. 

lii 




UMTS 

IGLF 

TAXI 

TAKE OFF 

CLIMp 

APPROACH 

TSiri 

nDti 


PU^' NUMBER 

TI“r TM Mn[)c 

■MIM. 

1659 

l.OO 

1660 

11.00 

1661 

0,30 

1662 

5.00 

1663 

6.00 

1665 

3.00 

IT67 

l.OO 


FMGINC SPEFP 

RPM 

605.22 

1202. 70 

2698, 11 

2430.24 

2358.83 

1207.68 

613.04 

* 

ne's. HCP^EPrWER 

HP 

0.20P94 

2.210A2 

151.0P232 

1 19.61038 

6’S. 73109 

1.67211 

jj;^rS7 


F/A PATIO MF.AS. 
F/A RAtn CALC. 


0. 0934 
0.0970 

0. 0951 
0. J990 , 

0.0821 

0.CP42 

0.081B 
0. 0822 

0,0863 
0. 0864 

0.0934 

0.0969 

0,0957 


» ofFFrr In f7a ’ 


3.R95 

A.) 27 

2.505 

0,4'89 

0.171 

■2 .528 

-0.128 


AIP FLHH 
FUEL FLOW 

LPS/HP 

LBS/HR 

53.48 

4.99 

R9. 34 
0,69 

946.35 

77.71 

7 5'b . 2 7 
62.03 

475.17 
41, 00 

66.57 

B.30 

54.05 

5.P4 


V/CPrtR F'l^W 
HU^•TnITY GO H2P/LP 

I.RS/HP 

O^Y MP 

“S7?7^7~“ 

36.056 

0,A5'!R9 

35.721 

5.03317 
37. 722 

4,0(JO?b 

36.92C 

r;4(5698 

36.342 

0 ,44474 
35 .963 

07Z7895 7“ 

36 . 123 


new pnf'i'f 
PPLATI VF HUM tOlTV 

OFG.F 

■fa .995 
41.54 

30 .Pan 
'42.10 

39.960 

50.51 

39,796 

50.08 

39. 3'6G 
47.63 

39.00D 

44.07 

387977 

40.90 


RAPO’^FTEP •• 
im.AlR TEPP, 

IM .HG. 
pfg.f 

'28.96 
62 .67 

29.96 

62.17 

28.96 

58,23 

28.96 

5B.29 

28.96 
59. 22 



6 1.01 

26797^'' 

63.10 


MAX. CHT 

OFG.F 

300. 50 

206 . aa 

435,56 

432.13 

348.1 3 

3?975-5 

245,95 

M 

9> 

hC wft 

NOX WFT 

PP^ 

PP*A 

37023.76 

A.?0 

107'75.0r 

17.03 

1508.95 

343.49 

1568. 9i 
720.45 

TBP2. 7a 
213.80 

T0361.03 

18.55 

35448,52 
4. 02 


rrt wT-f 
CT2 WFT 

It 

OP 

f.9B(f6 
5 .593A 

9.6'30‘f 

6.R457 

6.4733 

8.7602 

5.8'6’3ft 
9. 1701 

7.2594 

8.4287 

6, 904 3 

77"9 9’4 0 

6.1516 


H2 WFT 

H20 COPPpCTinN 

7 

3. 646A 
0.B762O 

0. 269 4 
0.85318 

0.0518 
b. BA 996 

0 .0829 
0. 8565P 

0,0763 

0.85871 

0.3055 

0.85824 

3. 1139 
0.88398 


HC MA?s/MnnF 

LB/“nnE 

0.01975 

0.10372 

0.00400 

0.05552 

0.04932 

0. 02644 

0.01889 


Hnx MASS /MODE 
CG MAss/^'nr)F 

LR/MnnS; 

LB/MOnF 

'Tioo'o'o'i 

0.00221 

0.00053 

1.83374 

•0,00295 

0.33945 

0.08259 
4. 10129 

0701874 
3. 88748 

C.00015 
0.4 8553 

5.30001 “ 

0,08418 


HC vonE/STO. CYCLE 


A. 405 

?A .119 

1.317 

. 18.263 

16.224 

8 .696 

6.213 


NOX MtinF/Sf'P'.CYClT 
CO MOne/STO. CYCLE 

q» 

0,003 

1,223 

0.^21“ 

27.368 

1. 250 
5,051 

61.031 

7T80"9~ 

57.849 

7.225 

D.ITCF3 
■ t.253 



Hr P'ISSnM PER HP CYCLE = 0.00174 LU/HP CYCUF pEBCEHT OF ALLOWABLE HC = ot.33 


. MGX EMSSinN PFP 

HP CYCLE » 

0,00066 LB/HP CYCLE , 

PERCENT OF ALLOWABLE NOX= 

43 .74 

! CO FMssinn per 

HP CYCLE = 

0.06759 LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

160.92 

J' 


Ti-n n 1 1 1 IM T 1 

riTTv'’ trnOc Kn<7 

- 


’ TABLE XI I i 
•« 

iLrir-numui 1 1 / i, 





i. H 









% 

t 

— cvrcT">rn— iA 7 'r“ 



_n-" 

DAf E ?/l 97?6 







25 PTOC, 59 DFG. 

F, 60 r.RFL. 

HUMini TY 


ENCIME - LYCOMING 

0-32 0-0 lAD" 




t 

« 

F^’GINE TIMING 

25.000 D 6 G. 

BTdC 

P ATFO 

H.P. 160 . 

■ H.C. 

RATIO 2.125 




• 

'f 


UNITS 

IDLE 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

TAXI 

. '"IplE 



<1 

PUN NUMPFR 


1671 

1672 

1673 

1674 

1675 

1676 

1577 




TIME IM MPDF 

■ MI M. 

1.00 

11.00 

0.30 

5.00 

6 . 00 

3.00 

1.00 



1 ) 
• 4 

FMGIMF SPEED 

ROM 

607 . 0 ? 

120 1. 86 

2702. 67 

2433.42 

2350.25 

12 C 9-.90 

607.98 



II 

U 

PPS. HnpsFPHKER 

HP 

3,46594 

1.24323 

152.35329 

121. 14505 

65.18505 

1.54570 

Qu‘^T 97 



ir 

r/fl PATn MFAs. 

“ - - 

0. 0957 

0. 09 78 

0.0819 

0.0801 

0.0851 • 

0 . 097 ^ 

0. 0949 



•1 

F/A oATtn calc. 

- - - 

0.0967 

0. 0992 

0, 0840 

0 . 0820 

6.0841 

0.1008 

0,0992 



*1 

■sr niPF. IN F/A 

*K 

1 .109 

1 .437 

2 .549 

2 . 31 ? 

- l .?20 

3,960 

3.479 



>» 

A I P FL nv/ 

LP S/HP 

55.00 

93 . 47 

945. 61 

760.99 

468.19 

B 9.44 

54.16 



n 

FUFI FLFW 

LBS/HR 

5.26 

9.14 

77.44 

60.99 

3 9 . 35 

B .67 

5.14 



n 

VAPPP FLOW 

L PS/HR 

0.28463 

0.48400 

5.03650 

3.99320 

2.43387 

0.4601 1 

0 . 27 P 60 



M 

HU“iniTY GP H?n/LR 9 RY aip 

36.225 

36.246 

37, 283 

36.731 

36,389 

36 , 01 ? 

36,009 



rt 

OFw pniMj 

OEG.F 

39 .050 

39.080 

39.945 

39.765 

39.435 

?o ,115 

3 * 9 . 090 



is 

RFl ATIVF HU'^ICITY. .. T 

41.21 

42.5 1 

51.02 

50.60 

47.09 

44.57 

42.05 



2T 

BAPpMFTFP 

TM .HG. 

ZB. 9 R 

28 . 98 

2 3 . 99 

28.99 

2 P .99 

28.99 

3 9 .OS 



X 

IMP. AIP TEMP. 

OEG.F 

62.96 

62.1 ! 

5 7.94 

57 . 97 ' 

59 . 15 

60 . 82 

61.90 



7* 

MAX. CHT 

hT'r/.F 

252.25 

26 9 . 64 

476.55 

430.84 

348.19 

316.93 

576.69 

rr- 

ro 


J* 

HC MFT- 

ppM 

35753. 55 

10699.07 

1556.35 

1562 , 3 § 

1771. 77 

11 561 . Tv ' 

~Tr?r 7~:72 



« 

■Nnx WFT 

PPM 

4.44 

16 .97 

359.10 

72 P .69 

337. 57 

13.28 

4 . 92 



U 

rn WFT 


7.9998 

9. 8785 

6.4078 

5,7705 

6,5779 

10,0799 

8.1 699 



>4 

•Cn 2 HFT 

<r 

6.0417 

6.8744 

8.7959 

9. 1245 

0.0707 

6, 6339 

5,7457 



JS 

02 WET 

OF 

> 

3.2094 

0.2941 

0.0573 

0.0977 

0.1138 

0. 3051 

3 . 3504 



I* 

H 2 P CPPPFCTinM 

- - - 

0.88064 

0.86161 

0 . 84972 

0 . 8507 ? 

0.86251 

0,8 5403 

0.07502 



p 

Ji 

HC HASS/HnnF 

LR/MnnE 

0.01930 

0.10370 

0 - 0041 ? 

0.05514 

0.04703 

0.03058 

0.01992 




MOV MASsV-'nnF 

LR/MCIOF 

0.00001 

0.00056 

0.&0308 

0.08331 

0,02903 

o.coort 

ovoooor 



k* 

C'’ MASS/MnOE 

L p/ Mprvp 

0.08537 

1.98501 

0.33547 

4. 02509 

3. 45118 

0.52704 

0 . 08 S 61 




HC ''^nP/STn.C YCLF ^ 6. -^50 3^.782 1.35<» 18.138 15.471 10.C61 6.554 0( 

>{r>>r"*innF/TTn.C'?Clf: ' ~ O.'003 'ff.2i'3‘ 1.2'84 3'4'.’714 I?70*95 07'0'O? >^“1 

CO *«nnF/sTO.CvC,LF 1 .270 ^.539 4.992 59.097 51,357 7.843 1.274 


' HC E“TSSIPM PFP, HP CYCLg = Q. 001 78 L8/HP CYCLE PEPCFNT PF ALLOVIflBLE HC = 93.71 

4P ^ 

“ NOX FMTSSIPN PFP HP CYCLg = 0.00073 LP/HP CYCLE HHRCFNT PF ALLOWABLE NOX= 48.38 

rt 

„ CO CMISStriN PER HP CYCLF = 3.06559 LP/HP CYCLF PERCENT OF ALL0W4BLE CO = 156.17 


TABLE Xllj. TEMP-HUmOITY, 59°p; 60% 


iook 



CYCLE NO. 1967 


CELL-17 


■DATE'“ 2/26/76’ 


25 BTOCt 59 DEG‘.'Ft 60« "iTeL .HUM I DITY ENG I Nr'^^'TYCOMI'NG ^0=32 O’-D TAD’ 


ENGINE TIMING 

25.000 DEG 

.'”BTDC 

RATED 

H.P. ‘160.’ 

H.C." 

■RATIO ”■ 2.' 

125 ■ ■ 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

•'APPROACH 

TAXI 

IDLE 


RUN NUMBER 
TIME IN MOO^, 


HIN. 

1967 

1.00 

1968 

11,00 

1969 

0.30 

1970 

5.00 

1971 

6.00 

1972 

3.DD 

"1973 

1.00 


ENGINE SPEED 


RPM 

597.72 

1233.66 

269 a; 83 

243 8.22 

2351.21 

1198.68 

502.52 


OB$. HORSEPOWER 


HP 

0.2298A 

1.08637 

151.01115 

120.56445 

6'S',5 7643’ 

1.92599 

O; 14143 


F/A RAtiO MEAS, 
F/A RATIO CALC. 


— 

0,099-V 

0.0956 

0.0962 

0.0975 

0.0853 

0.0847 

0. 0832 
0.0824 

0.0861 

0.0847 

O'. r032” 

0, 1009 

O:O097 

0. 0961 


% DIFF. IN F/A 


X 

-3.819 

1.375’ 

-0.700 

-0.920 

■-1.651 

■-2 .264 ■ 

_;K234 


AIR FLOW 
FUEL FLOW 


LB5/HR 

LBS/HR 

50.78 

5.05 

90.26 

8.68 

935.44 

79.02 

754.44 

62.78 

46 a; 38 
40.35 

8 7:76” 

9.06 

55.35’ 

4.96 


VAPOR FLOW 
HUHIOITY GR H20/LB 

"TbsThr 
DRY AIR 

57330^4" 

45.623 

0758886 
45 .668 

243 81 
46.723 

4793551' 

45.794 

3735025“ 

45.586 

D':5 5685“ 

44.417 

ij;3630I 

45.912 


DEW POINT DEG.F 

RELATIVE HUHIOITY . X 

44,615 

54.79 

44.845 

55.89 

45,770’ 
62, 69 

45.345 

61.49 

"45.115 ■ 
59.49 

■44.360“ 

55.70 

■■"'45.160' 

55.65 


BAROHE TER 

ind.air temp. 


IN.HG. 

DEG.F 

29.04 

60.98 

29.04 

60.66 

29.04 

58.43 

29.04 

58,52 

29,04 

59.20 

29.04" 

60.24 

29. 04" 

61.12 


hSx. "Cht 


bE^.F 

296.03 

. 276.83 

433.02 

43'0.’44 

54’2,QS— 

322.49” 

237 '. 9 T -^- ^ 

t; — 
00 

HC HET 
NOX HET 


P’PM 

PPM 

35659,52 

4,58 

9682.96 

19.47 

1556.05 

331.19. 

1554. 45^" 
632.10 

1720. 47~ 
294.51 

1252 6,25’" 
13.77 

— ’37856.76 

5.19 


CO HE’f 
C02 HET 


% 

% 

8.2540 

5.9695 

9. 5425 
7. 0379 

6. 778{T 
8.6909 

6.0109 

9,0971 

’678252” 

8,7301 

TO. 2945 ~ 

6.6880 

7. 5693 * 

5.7023 


02 WET 

H20 CORRECTION 


% 

3.5489 

0.09758 

0. 2832 
0.85909 

0. 0967 
0.85943 

0. 1180 
0. 86013 

D.f274 

0.86260 

■~T5."417S” 
0, 8 7474 

3.5837 
0. 86219 


HC MASS/MOOE 


LB/MODE 

0.01803 

0.09466 

0.00414 

0.05509 

0.04592 

0.03326 

0.02016 


NOX MASS/MOOE 
Cn MASS/MODE 


’1Tb7mqde 

L8/M0DE 

0.00001 

0.08248 

0.00062 

1.34380 

0.00285 

0.35602 

0.07257 

4.21007 

K 02546 
3.60030 

£j; 0 0012’ “ 
0.54018 

U.OOOOl 
0. 07966 


HC MOOE/STD. CYCLE 

X 

’ 5,931 

31. 139 

1.360 

18.121 

15.105 

10,940 

6.631 


NOX MODE/STD. CYCLE 
CO MODE/STD. CYCLE 

% 

% 

0.003 

1.227 

0.257 

27.437 

“1.188 

5.298 

30.237’ ■ 
62,650 

lO.'SlO 

53.576 

0.049 

8.038 

■'o;oo4~ 

1,185 


HC emission per 

HP 

CYCLE = 

0,00170 

LB/HP :ycle 

PERCENT OF ALLOWABLE HC = 

89.23 



NOX EMISSION PER 

HP 

CYCLE ® 

0.00064 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

42.35 

% 


CD EMISSION PER 

HP 

CYCLE = 

0,06695 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

159,41 




- TABLE XII k. TEMP-KUHIDITY. 59°F., 60% 


< 


"CY("m'rr;'"i6p — 


CELL-17 


"DA'tE 2/f*>776 


yr 

P.'TOC , S9 ”0EG^'F 

7~bo?"rel 

. HUMIDITY 


FNGlfiE - LTCnMIH'G 

— 0^2'(Fni'a'D 

ENG fNE ' timing' “ 

'■'25. 000' OEG. 

Bfnc 

rated 

H.P. 160. 

H.C 

. RATIO 2. 

125 




UNITS 

idle 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

I DIF" - 

BUN NUMPEP 
TINF IN wnnE 


MIN. 

1683 

l.OO 

1684 

11.00 

1635 

0.30 

1686 

5.00 

1687 

6.00 

' ■ 1680- 
3.00 

1689 

1.00 

engine speed 


BP*» 

612’. 29 

■ 1205.22 

2702.97 

2435.58 

2358.38 

1206.12 

5B6. B6 

■ OBS. HCPSE‘’nw<=P 


HP 

0.676A0 

0.85914 

152.25578 

120. 24 307 

66.63879 

1 ■,'■6 8408 

0’.59603 

~ F/A RATIO MFAS. ‘ 
F/A RAT-in CALC. 


“ 

0.0938' 

0.0970 

0.0951 
0, 0965 

o.oooe 

O.OfUT 

0,0809 

0.0004 

0.0863 

0.0B40 

0, C950 
0.0962 

0.0935: ^ 

0.0943. 

■ * D!FF. IN F/A 


Of 

3.A71 

1 .A9S 

"■■■ 1.127 

- 0. 640 

■ --2.682 “ 

■■ 1 .239" 

'0,861 — ■ 

AIR FLOW 
FIIFL FLOW 


LB S/HR 

lrs/hr 

55.22 

5.18 

92.77 

8.82 

954.81 
77. 10 

770.24 

62.33 

478.00 

41.27 

9 i.?i 
8.67 

54. 09 
5.06 

VAPOR FLOW 

humidity GR H2O/L0 

LPS/HP 
DRY AIR 

0.41070 

52.062 

0.59084 

52.126 

7.30250 

53.537 

, 5.-79 265 
52.644 

3.35247 

49.095 

(3763256 
4R .491 

fr.'37574 

48.626 

” ’dew" POINT DEG.F 

RELATIVE HUMIDITY » ^ 

40 .37? 
57.93 

43.616 ■ 
59.70 

49. ‘=51 
70.74 

49.226 

70.27 

47- 247 
65.0? 

46 .856 
59.68 

'46.897' 

56.57 

RARO”FTFR 
INP.AIP TFMp, 


IN .HG. 
DEG.F 

29.03 

63,42 

29. 03 
62.83 

2'9.03' 

59,03 

29 .03 
58.88 

29.03 
5 8. 97 

■ 2 9.03' 
60.96 

29.04 

62.52 

flAXl CHT 


. DFG.F 

335.08 

304 .45 

393 .39 

425 .54 

'356,37 

294,76" 

VO 

HC WET 
NHX WFT 


PPM 

PPM 

348 7?. 20 
5.10 

10984.09 
16 .79 

l63?.R6 

352.88 

1 507. 85> 
695,53 

1088.31 10893.08 

220-75 15,79 

37945.02' " ■ 

5.13 

CO WET 
CH2 WFT 



9, 3596 
8.6824 

9. 8092 
7.7778 

6.2279 

10.1486- 

5.8494 
10. 5087 

7.2221 

9.8338 

9.8440 

7.7765 

7. 742 9 - - — - - ■ 

, 6.6836 

02 WFT 

H20 CORPFCTION 



2.8297 
0. 65795 

0-2856 

0.84573 

0.0915 

0.83585 

0.1095 

0.84188 

0.0986 

0.85121 

C. 365A 
0.84737 

TJ:4820 

0.P7134 

HC MASR/moDE 


LR/MODE 

0.01802 

0. 11005 

0.00436 

0.05413 

0. 05149 

0. 02927 

0.02003 

NUX ''ass/MOng 

CO masS/*'O0E 


LB /MODE 
1 n/MODE 

0.00001 

0.08915 

O.OOC55 

1.94235 

0.00305 

0.32P51 

0-08090 

4,15060 

0.0 195-0 
3.39257 

0, 00014 
0.52282 

'"■0700001 - ■ 

0.03076 

HC MnOF/STn.CVCl F 

far 

6.190 

36.199 

1.434 

17. 807 

16. 939 

9.628 

6.588 

NDX KDDF/STD.CYCLF 
CO Mnne/RTO. CYCLE 

Z 

r. 

0.004 
1 .327 

0.227 

28.904 

1.271 
4. 888 

33.706 

61.765 

8.126 

57.925 

0 .05 7" 
7 .780 

0, 004'= 
1.202 

HC FMISEIOM PER 

HP 

CYCLE = 

0.00180 

LB/HP CYCLE 

PEP.CENT OF ALLOWABLE HC = 

94.79 


NOX FmIssIDN per 

HP 

CYCLE = 

0.00065 

lb/HP cycle 

PERCENT OF ALLOWABLE NOX= 

43 .40 


CO EMISSION PER 

HP 

CYCLE = 

0 .06079 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE CO = 

163.79 




TABLE Kill. TEHP-HUMIDITY. 59°F, 80Z 




"CVrLE NO.' 1702 


CELLr 17 


O&TE 


yS'BTOCt'S*)' DEC. Ft 30'^ 'B EL.VHlJMin ITY 


engine timing ■ ?5.000 DEG. 



UNITS 

IDLE 

■ TAXI 

‘rum NUMPER' 

TIMF IN MPDE 

M IN. 

1702 

I ._00 

17C3 

iuoq_ 

ENGINE 5PEFC 

RPM 

595.80 

1201.44 

OPS. HORSEPOWER 

f 

HP 

O.'5081'a 

270953 8 ■ 

■ F'/'AT'RATrcT M'F'A"^ 

. F/A RATIO CA| C . 


0.0961 

0.0«51 

'OlO'f'5 4" 
0.0960 


"S DIFF. IN F/A"' 


- 1 . 020 ' 


0.A7C 


. AIR FLOW ! BS/HR 

» FUEL FLOW LOS/MR 

, VAPOR 'FfOW LBS/ HP 

MUMI'DITY GR H20/IP DFY MR 
„ w""pr In't OE G , f 

. PELATIVF HUGiniTY r 

„ B'£TTOmEtTR IN.HG. 

, IND.AIR TEMP. nFO.F 

, MAX. CHT Pen.F 

r 'Hf Twe T frp>' 

Nrx WET PPM 

= U^~WT ^ 

, cna WET ?!' 

H 02 hET . T 

» H20 CHPRECTinM 


ir 

. MC Mass/MOOE LP/M«30f: 

. wnx wass/mpdf lb/modf 

. CO MASS/MnpE LB/MHOE 


HC NnOF/STO.CYCl E T 

« NOX MPPE /STO.C YCTE ** 

CO MnPE/STD.CYCl E 7 


*% 

« HC FMiSSfnN PFR HP CYCLE = 


. Mnx EMISSION PFR HP CYCLE = 


** • 

V, CC EMISSION PFR HP CYCLE = 


53.34 

5.J^2_ 

0.36710 

4R.1 P6 

46.5'96 

53.41 

^20.'5'5- 

63-03 

200.48 

'3523 51'5'0' 
5.6? 
8. 2fT5"4 
6. 0947 
3.0H95 
0. 07440 


O.01P50 

0.00001 

0.00521 


6.0B7 

0.004 

1.268 


94.31 

8. P9_ 

0.64503 

47.935 

46.511 

55.21 

2P;05' 

62.00 

28i:7'9" 

r07 8 5.' 0 7" 
16.15 
917360“ 
7. 9?26 
0.2'664 
0-R4C30 


0.1090P 

‘0.00053 

1.96134 


36.146 

0.722 

29.107 


0.00170 L8/HP CYCLt 


0.00078 LO/HP CYCLE 


0.05947 LB/HP CYPLF 


TABLE Xllm. TEMP-HUHIDITY, 59°F, 80Z 


/76 


‘ENGINE - LYEG'MrRG 0= 
H.C, RATIO ■ ■ 2.125 


TAKE OFF 


CL'IMB ^approach’ 


■ TAXr 


■. IDLE' 


2707.43 
'1'52‘. 351 53~ 

oVdr9"3“ 
0.0816 
‘ 880 


2435.70 

126'.'9775r 

— ^5;oEr9“ 
0.0303 
'-1. 996" 


2 348.45 

63.9'6046" 


0.0777 

‘-i;297' 


1201.20 

■l‘.70323“ 

"T3.“096r- 
0.0949 
-I .554 • 


587.91 

0‘,41,^03‘ 

“D.0930” 
0.0934 
■ 0.378 


957.56 

^75.51_ 

6. 79138 
49.907 
4‘7.'656 

^65.89_ 

29': 04 
5°. 03 
399"44 


767.20 
67.33 
5.3'4151 
48.7 36 
4'7.f86 
65. 64 

29'. 05' 

58.64 

430".‘55“ 


464.05 
36.54 
5T2051'2 
_48. 345_ 
46". 391 
60. 73 
~2'9'.''06" 

60.51 

“3^'4".'34r 


■ 88.66 
8.55 
176070?" 
47.929 
■46 156 6‘ 
5 P.34 
“2 9.06" 
61 .30 
“29'(T.94“ 


"" 54.14' 
5.04 
’T573716A'" 
40.051 
— 46.59T 
55.11 

2 9'. 06" 

62.94 

■"269-7CT 


"1567.6"6" 
361. 54 
6 . 16'4 1 
10.1309 
0.0840 
0.82984 


693. 65 

-”5'.&6'3r 
10.6493 
0. 1160 
0.84697 


1485745' 
493. 17 
■“41 74 50" 
11.2282 
0 . 'cfn't'?’ 

0.84397 


[CT251.07 — 
V8.27 
"“9. 9787 — 
8.1474 

“0.'2.6Tr~ 

0.85541 


"38868.86' 

4.P4 

7. 6513“ 

6.5993 

■~377945" 

0.87479 


0.00415 
0,00310 
0. 32240 


0.05426 

0,0806"1 

4.15697 


0.03322 
0. '041101 
2.41271 


0.02687 

"01OOOl(f“ 

0.49631 


0.02050 

"D.'oooor 

0.07975 


l.'2'9l 

4.798 


J 7^849 
33'. 588" 
61.860 


12.571 

“liriTlT 

35.903 


3.840 

"0.'065‘ 

7.386 


6.743 
"O', 003" 
1.187 


PERCENT PF ALLOWABLE HC = 89.60 


PERCENT OF ALLOWABLE MOX= ' 52.30 


PERCENT OF ALLOWABLE CO = 


141 .59 





TVCLE’ Nor i988 CEL'C-rr " date “ ' 2/26776 ■ 


25 

BTDC, 59 DEG. 

Ft 80? REL. HUMIDITY 


ENGINE 

- LYCOMING 

0-320-DIAD 



ENGINE TIMiNS 

25.000 DE57 

8TDC- 

RATED 

H.P. 160. 

H.C, 

RATIO 2. 

125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB' ■ 

APPROACH 

TAXI 

• I OL'E 


RUN NUMBER 
TIME IN MODE 


MIN. 

1988 

1.00 

1989 

11.00 

1990 . 
t).30 

1993 

5.00 

1994 

6.00 

1995 

3.00 

1997 

l.OO 


ENGINE SPEED 


RPM 

602.70 

1205.16 

2699. 79 

2425.38 

2351.27 

120,4.20 

607.50 


DBS. HORSEPOWER 


HP 

0.A1130 

1.56687 

151.13895 117.87744 

66.25681 

1.4 2 078' 

0. 18510 


F/A RATIO HEAS. 
F/A RATIO CALC. 


— — _ 

0.0938 

0.0959 

0. 0967 
0.0980 

0.0866 

0.0044 

0.0846 

0.0825 

0.0856 
0. 0834 

0,6956 
0, 0967 

— d';o964 

0,0999 


% DIFF. IN F/A 


% 

2.180 

1 .307 

-2.553 

-2.520 

-2.604 

0.933 

3.648 


AIR FLOW 
FUEL FLOW 


LBS/HR 

LBS/HR 

54.81 

5.14 

91.74 
8 .87 

939.68 

81.39 

725.52 

61.40 

464.04 

39.72 

02.64 

7.92 

52. '29 
5.04 


VAPOR FLOW 
HUHIOITY GR H20/LB 

LBS/HR 
DRY AIR 

0.49476 

63.183 

0.82925 
63. 275 

8.43328 
62. 822 

6.61632 
63. 035 

4.14308 

62.498 

UZ'fzi74 

61.137 

"~7:46377 

62.083 


DEW POINT 1 

•RELATIVE. HUMIDITY 

DEG*F 

^ Z 

53.671 

77.54 

53.786 

78.54 

■ 53.726 
82.67 

53.651 

83.33 

53.376 

80.93 

' 52.766 ■■ 

76.51 

52,926 

74.89 


BAROMETER 
INO.AIR TEMP. 


IN.HG. 

DEG.F 

29,05 

60.73 

29.05 

60-4S 

29.05 

58.99 

29,07 

58.69 

29. 07 
59.22 

29.07 

60.17 

29.08 

60.93 


MAX. CHT 


OEG.F 

265,35 

264.83 

407, 74 

427.05 

358.80 

3Sf'.29 

28’6."33 

UJ 

HC WET 
NOX WET 


PPM 

PPM 

38493.84 

5.33 

10849.08 

16.69 

1584.26 

314.73 

1587.49 

462.65 

1795. 38 
281.31 

9688.90 

20-36 

"58299,79 

5. 17 


CO' WET 
C02 WET 


% 

% 

7.7371 

5-7901 

9. 5687 
6.9919 

6. 7802 
8,8532 

6.0656 

9.2092 

6.3443 
. 9.0189 

'9.4503' 
7. 1341 

8.2732 

5. 7450 


02 MET 

, H20 CORRECTION 


% 

3,7189 

0,67527 

0. 3565 
0.85621 

0.1157 
0, 86143 

0.1019 

0.86093 

0,1183 

0.86204 

0.2799 

0.85668 

3.1505 

0.85872 


HC MASS/MODE 


LB/HODE 

0.0206 5 

0.10824 

0.00426 

0.05451 

0.04748 

0.02220 

0.01978 


NOX MASS/MOOE 
CO MASS/MODE 


LB/HODE 
LB/ MODE 

0,00001 

0.08203 

0.00054 

1.88677 

0.Q02 74 
0.36022 

0.05147 

4.11682 

0.02410 

3.31634 

0.00016 '~ 
0.4 563 0 

■■ 0,00001 ■ ” 
0,08443 

O'O 

.*arf *-rt 

HC MODE/STO. CYCLE 

% 

6.793 

35.604 

1.401 

17.932 

15.620 

7.304 

6.505 

0-& 

fl 

NCX MODE/STD.CYCLE 
CO MODE /STD. CYCLE 

% 

0.004 

1,221 

0.225 
23 .077 

1. 142 
5.360 

21.446 

61.262 

10.043 

49.350 

' 0,067 
6.790 

— 0.004 ■' '■ 
1.256 

HC EMISSION PER 

HP 

CYCLE ^ 

0.00173 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = , 

91 .16 


_N0X EMISSION PER 

HP 

CYCLE = 

0.00049 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE NOX= 

32.93 


CO EMISSION PER 

HP 

CYCLE = 

0.06439 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO =• • 

153.32 




bo-- 


- TABLE XI In. TEPIP-HUMIDITY, 59°F. 80Z 


2/l‘>/76 


CYr,LE'M0.’'r7O0 CECL-I? ' DftTE 


25 

BTOC , 50 OEG.F 

. 80^ REL 

. HUMTOITY 


ENGINE 

- LYCDMIMG 

0-32C-0IA0 



ENGINE timing 

25 

.000 OEG. 

BTOC 

PATFD 

H.P, 160. 

H.C, 

'RATIO ■ " 2. 

125 


• 



UNITS 

IDLF 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

■ IDLE 


BUM NUM?E« 
TINF IN NOPE 


HIM. 

1700 

1.00 

1691 

11.00 

16P2 

0.30 

1696 

5.00 

1696 
6. 00 

16°9 

3.00 

i'69'0 

1.00 


ENGINE SPEFP 


RPM 

586.79 

1202 .70 

2702.63 

2635.66 

2351.51 

1207.66 

621.36 

• 

nBS. HCPSEPnWE'^ 


HP 

6 .09T28 

1.091R3 

152. 35153 ■ 

120, 99018 

65,52953 

6.55201 

0.62861 


F/A PATin MfAS. 
F/A RATIP CALC. 



0.0051 

0.0936 

0.0966 
0. 0957 

0.0793 

0.0816 

0.ORO6 

0.0302 

0.07P6 

0.0760 

0. 0998 
0.0951 

0.0939“ 

0.0935 


% niFF, IN F/A 


r 

-1.535 

-0.706 

2. 688 

“0.266 

-3,?5T 

-6 .703 

■■^0.362 


AIF FLHW 
FUEL FLPH 


LBS/HR 

LRS/HR 

53.90 

5.12 

93.72 

9.03 

952.56 

75.51 

766.61 

61.51 

668. 77 
36.86 

89. 77 
, 8,96 

57.82 

S.63 


VAPOR FLOW 
HU'MPITY GR H?n/LP 

LPS/HR 
DRY AIR 

0.371AO 

68.236 

0.66«>F2 

68 .515 

6.79138 
69 .907 

5. 36275 
68.913 

3.2616 7 
68,604 

0.62176 

68.681 

0.39959 

68,377 


OEW POINT OEG.F 

RELATIVF HUMIDITY * 

66.597 
56. ?3 

66. 716 
55.39 

67.656 

65.89 

67.321 

66.28 

66.96A 

66.03 

66 .696 
55.19 

66.681 

56.56 


BARnMFTER 
INDwAIP TEMP. 


IN.HG. 

OEG.F 

29.06 

63.60 

29.06 

62.92 

29.06 
59. 03 

29.06 

58.52 

29.06 
59. 08 

29.05 

63.01 

29.04 

53.32 

H 

MAX. CHT 


PEG.F 

269,75 

256.78 

399.66 

630.16 

3?6T73 

286. '58 

263.69 

to 

HC WET 
MOX WFT 

• 

PPM 

PPM 

37109.96 

6,52. 

1162 8. 16 
16.36 

1567.66 

361,56 

• 1503. 05S 
5 59.38' 

1603.66 
666. 63 

1(166 7.06 
1 7.63 

■"36137.60“ 

5.38 


CP WPT 
Cn?' VIET 


9 : 

7. 8076 
6. 817R 

9.6633 
7. 96f>2 

6,1661 

10.1309 

5.7613 
10. 5798 

6.0981 

11.7636 

9. 7667 
8.1895 

■ 7,8.03 
7.0002 


02 W=T 

H2P CORRECT I ON 


9? 

3.5037 

0,07917 

0.3389 

0.85376 

O.0B6O ' 
0.82PR6 

0.0323 

0.86080 

0. 0961 
0,85089 

0.2891 
0.8 6 720 

3.13P5 

0.87176 


HC MASS/MpnF 


LP/MODE 

0.01962 

0. 11612 

0. 00615 

0. 05366 

0.03 666 

0.C2811 

0.01960 


Nox vA sS/Mnnc 
CO MAsS/MnnE 


LR/POOE 
L P/MOPE 

O.OOOOl 

0,08150 

0.00056 

1,93668 

0.00310 

0.32260 

0.06663 

6,03670 

0'.0559l 

2.10369 

O'. 0001$ 
0.51736 

O.OOOOl 

0.0B787 


HC MnpE/STO.CYCt F 

Z 

6.655 

38.199 

1.365 

17.530 

11. 992 

9.267 

5.380 


MPX MODE /STD. CYC LE 
ro modf/STD. CYCLE 

X 

0.003 

1.216 

0,226 
28. 820 

1.291 

6.79B 

26.BT5 

60.060 

21:294 

31.305 

0.06? 

7.699 

0.006 

1.308 


HC EMISSION PEP 

HP 

CYCLE = 

0.00173 

LB/’HP CYCLE 

PFRCENT OF ALLOWABLE HC = 

91 .22 



NPX EMISSION PFP 

HP 

CYCIF = 

0.0007B 

tn/HP CYCLE 

PFRCENT OF ALLOWABLE NOX= 

51,73 

« 


CO EMISSION PER 

HP 

CYCLE = 

0 ,05678 

LR/HP CYCI F 

PERCENT OF ALLOWABLE CO = 

135.18 




: TABLE XHo. TEMP-HUfllDITYV 59°F, m ' 





CYCC? TTOTl 99Q CELL-IT DAT! ’ 

"25 BTDC, 70 OEG.F» 6 % REL. HUMIDITY 

eN gTRe~ f I M i Ng asTddo^ d egt 6 t'o"C' . , R 

UNITS 7".lDL'e T 


fATI ■* r/'26776“ 


rated~h:p: 


riiirn)“32TFDT? 
“H.jr;“RSTro 27125 


RUN NUMBER ^ 

time in mod e HIN. 

ENGINE SPEED RPM 

DBS. HORSEPOHER HP 

F/A RATIO MEA^ 

F/A RATIO CALC. 

t OiFF.'iN F/A * 

ATR~FL0W LBS?m" 

FUFL Flow LB S/HR 

, VAPOR FLOW LBS/HR 

HUM ID I TY GR H20/L6 DRY AIR 

. OE'W POINT' ■ D'EG.F 

RELATIVE HUMIDITY > % _ 

barometer in.hg. 

, IND.MR TEMP . D EG.F 

, RA'x. CHT . ' " DEGUT 

> _____ 

, HC 'WEt : ■ PPM" 

, NOX WET PPM 

. CD WET " ' ■% 

C02 WE T * . _ 

, 02 WET ■■ ■' ? 

. H20 CORRECTION 


HC MASS/MOOE 
"NOX MASS/MOOE 
CO MASS/MOOE 


LB/MODE 
"LB/MODE" 
LB/ MODE 


HC .MOOE/STO. CYCLE % 

" NOX MODE/STD. cycle ? 

CO M0DE/STD.CYCL6 % 

HC EMISSION PER HP. CYCLE =. 

NOX EMISSION PER HP CYCLE = 

CO EMISSION PER HP CYCLE = 


601. 08_ 
0.3d<fl0 

in‘097?f‘ 

0.0978_ 

o.iei 

"AoTetT 

0.00137 
0.192 
-30.0T<t7“ 
0. 16_ 

29.08 

71.09 
SOIVOG"" 

"3A628.42 ■ 
7,AS_ 
" ’8.5526 

5.9530 

3. 1317' 
_ 0.09052 

_ 0.01697 

o.oooor 

_0.0 828,2_ 

5.581 
— O.OOS 
1.232 


1999 

11.00 

1203. A2 
lV09766'“ 

■~0;09'48" 

_0.0965_ 

“i.791 

7.95_ 

0.00792 
0.661 
-25 .117“ 
0.57 
29.00' 
71.18 
"“260.75“ 

“8’656.06“ 
24,05_ 
"■ 9 . 5029 
__7.2086_ 
0.2495 
0.86471 

0.07780 

■ 0.00070 

_l,680O4_ 

25.593 
" 0.292 
25 .120 


0.00155 LB/HP CYCLL=_ 
0.0 00 66JL 0/ HP_- YC L E _ 
0.07110 LB/HP CYCLE 


take OFF'" 


_ 2706. 21^ 
152.25999 

^6852“ 
0. 0850 
■-0'.Z15" 

9’3r:47" 
179.32_ 

0.12316 
_ 0.926_ 
-23.666 
0.82 
29.09'" 
70.21 
— 407.69“ 

1635.16' 
354. 70_ 
~ "6. 9572 

8.7638_ 

' 0.'0955 
_ 0. B6530_ 

0,00430 
0.00302 ' 
^36153. 

1.414 

1.259 

5.380 


"CLIMB" 


2434.32 

■TT 9 . 50 a 76 ‘ 


0.0828 

"-1.458" 

"'■74 4 ; 65" 
62.60 
0. 1081 4' 
1.016 
"=22. 751 

0,90 

Z9i'09" 

70.70 

“"A’AUTCr 


rpPftOACH' 


2352. 29_ 

T5’ri4333 


0. 0887 
■”-2^756" 

""4'6'?r5r 
42. 3B_ 
0.07172 
1.081 
■^ 2 ; 186“ 

0.93 

■ 2 9.09 
71.12 
■~54'8r5r 


■"TAxr 


1202.22 

"1.39108 ■ 

■“0V0939" 
0. 0971 
3.407 

— 8"r;48“ 
7.65 
15T0'1235" 
1 .061 
~22'.421" 
0.91 
■~'29.l0" 
7U21 
~'322.9r 


614.28 
"uvv.Rg ■ 

D;0942“ 

0.0988 
4.933 

53il2" 

5.00 

— DT.00873T 
1.150 
"^21'. 611" 
0,97 

^ 29.10" 

71,70 
265’."96' 


1544.2^' 

2044, 00" 

9031.89 

"""37545.72 " 

733.71 

215.96 

23,29 

5.43 

'6,2810" 

' 6.2604" 

9.5R33 

8.2888 

9. 2028 

6. 2229 

7. 0515 

5.7705 

0.1224 

0.1186 

'0.3046 

3,2696' 

0.86896 

0.87502 

0.86031 

0.87614 

0.05368 

0.05480 

0.02144 

0.01939 

■' 0.08294 

""" 0.01876 

0.00018 

" ■ 0.00001 

4-33146 

4,37678 

0.45005 

0.08459 

17.724 

18.025 

7.052 

6.377 

34.556 

7.815" 

■ ■ 0.075 

3,304 

64. 456 

65. 131 

6.697 

1.259 

ENT OF ALLOWABLE HC = 

81 .77 



PERCENT OF ALLOWABLE NOX= 
PERCENT OF ALLOWABLE CO = 


44.01 


169.27 


TABLE Xllla. TEMP-HUI'UDITY'. 70°F, OX 



■CYcTE“NOr“2 T) 05“ 


CELL 

-17 

DATE 2/26/76 

• ' *1 « 







25 

0TOC, 70 DEG. 

F,- 0? REL. 

HUMIDITY 

• ^ » 

ENGINE 

- LYCOMING 

" "6- 32 6^iao““ 




ENGLNE TIMING 

25 

.000 DEG. 

BT OC 

RATED 

H.Pi 160, 

H.C. 

RATIO ~77 

125 






• UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAki 

. IDLE 



RUN NUMEER 
TIME IN MODE 


MTN. 

2005 

1.00 

2006 

ll.OO 

2007 

0.30 

2 008 
’ 5.00 

2009 

6.00 

2010 

3.00 

2011 

l.OO 



■ ENGINE SPEED 


RPM 

602.58 

1205.40 

2698.65 

2430.00 

2355.77 

1204.50 

607.02 


*« 

DBS. HORSEPOWER 


HP 

0.40706 

1.68240 

152.53551 

119.40726 

65,43901 

1.6 8374 

0-.45f90 



F/A rAtIO HEAS. 
F/A RATIO CALC. 


« 

0. 0951 
0.0981 

0.0958' 

0.0962 

0.0862 
0. 0848 

0.0820 

0.0829 

0.0875 

0.0885 

57W61 

0.0965 

07097'B 

0.0972 


It 

■M 

* OIFF. IN F/A 



3,162 

0.482 

-1.625 

0,99t 

1. 103 

'0.43r 

-0.651 


T 

71 

AIR FLOW 
FUEL FLOW 


LBS/HR 

LBS/HR 

51.00 

4.85 

82.34 

7.88 

931.84 

80.30 

745.32 

61.14 

469.12 

41.07 

8^.01 

7.98 

5i;62 

5.05 


9* 

VAPgR FLOW 
HUMIDITY GR H20/LB 

LB S/HR 
DRY AIR 

0.00775 

1.064 

O.D 1129 
0,960 

0-13416 

1.003 

0-11709 

L.lOO 

0,07125 

1.063 

0.00986 

0.833 

0. 00694 
0.941 


9 

DEW POINT DEG.F 

RELATIVE HUMIDITY . % 

-22.441 

0.90 

-23.386 

0.81 

-22.851 

0.90 

-21.921 

0.99 

-22.306 

0.92 

• -24,482 

0.73 

-23,531 

0.80 


r 

n 

, barometer 
INO.AIR TEMP. 


IN.HG. 

OEG.F 

29.10 

71.60 

29,11 

71.63 

29.11 

70.08 

29.11 

70.20 

29.12 
71. 18 

29.12 

70.89 

29.12 

71.38 

H 


.MAX. CHT 


DEG.F 

302.73 

281 .99 

420.67 

443.47 

353.73 

296.24 

'258.39 


M 

HC WET 
NOX WET 


PPM 

PPM 

38595,84 

5.06 

8773. sr 
24.02 

1598.06 

368.44 

1648.85 

752.98 

1936.39 

225.14 

863 /."Bo 

22.91 

~36763.65 ■“ 
5.52 

- 

B 

CO wEt 
C02 WET 


% 

% 

8. 3233 
5.7054 

9. 4912 
7.2775 

6.9336 
8. 8684 

6.2463 

9.1172 

'8.0906 
8. 1346 

■ 9.5867 
7.2523 

8.3761 ■ 
5.9259 


'■* 

02 WET 

H2 0 CORRECTION 


% 

3.5557 

0.88328 

0,2808 

0.86870 

0.0982 

0.86966 

0.127B 
0.66 065 

0.U7O 

0.86204 

0. 2559 
0.66383 

3.4362 

0.89453 


«t 

a» 

T 

w 

HC MASS/MODE 
NOX MASS/HOOE 
CO MASS/MOOE 

- 

LB/ MODE 
LB/MOOE 
LB/MOOE 

0.01920 
0.00001 
Q. 08183 

0.07768 

0.00069 

1.66071 

0.00422 
0.00315 ” 
0.36175 

0.05367 

'0.08452 

4.27776 

0. 05173 
0.01948 
4.27183 

0. 02105 
0,00018 ■■ 
0.46176 

0.01869 
- 0.00001 ■" 
0.08413 



«* 

HC MOOE/STD. CYCLE 

% 

6,315 

25 .551 

L.3B8 

17,654 

17.016 

6.925 

6,149 


A' 

NOX MODE/STO. CYCLE 
CO MOOE/STO.CYCLE 

% 

% 

0.003 

1.218 

0.287 

24.713 

1.313 

5.383 

35.219 

63.657 

8.119 

63.569 

“ 0.075" 
6.871 

0.004' 

1.252 


«« 

_ ,HC EMISSION PER 

HP 

CYCLE = 

0,00154 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

61.00 



«» 

JlpX EMISSION PER 

HP 

CYCLE * 

0.00068 

LB/HP :ycle 

PERCENT OF ALLOWABLE NOX= ' 

45 .02 



A' 

CO EMISSION PER 

HP 

CYCLE = 

0.07000 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE CO = 

166.66 




TABLE Xlllb. TEKP-HUMIDITY. 70°F, 0% 



CEC 


-lirZ677i- 


L“r7 D5TE“ 




BYOCt 70 DEG7 

F,"0*' RET 

.HUMIDITY 


OTGTlSfE 

- lyCD'HTTTG 

■0=^Z7J-DTA'D" 



4 

ENgTHE' timing 

'25.000 IJEG. 

BtDC 

RATEDH 

.P. '160. 

" H.C. 

RATIO 27125^ 



• 

I* 



UNITS 

IDLE 

TAXI 

TAKE OF-F 

CLTMb 

APPROACH 

TAXI 

~TDLE 


If 

RUN NUMBER 



2012 

2014 

2015 

2015 

2017 

2018 

2021 " 


ir 

TIME IN MODE 


' MIN. 

1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

i.oo 


II 

u 

ENGINE SPEED 


RPM 

597.90 

12 05.10 

2700.09 

2434,44 

2357.21 

1201.14 

601.56 

■ 

■t 

DBS. HORSEPOWER 


HP 

0.63652 

1.10051 

152.77026 

119.28258 

6f.39929 

r. 6 8202 

0.‘553O8 


IT 

r/4 (5t/rT10“ MEA $. ' 


— - - 

0. 0975 

(JTo'gSs • 

'^7555S~ 


0TD927 


070 948 


>r 

F/A RATIO CALC. 


- - - 

0.0996 

0. 0970 

0.0848 

0.0828 

0.0885 

0.0977 

0.0989 



* OIFF. IN'F/A' 


X 

2.163 

0.704' 

-0.680 

1. 100 

-4.506 

4.03 8~^ 

‘t .326 



SIR FLOW 


LBS/HR 

50.3A 

9 1,15 

931 .DT~ 

747,62 

467.60 

8 0,94' 

52.35* ■ 


a 

FUEL FLOW 


LBSXHR 

4.91 

7.81 

79. 50 

61.22 

43.35 

7.60 

4.97 


a 

VAPOtT FLOW 


Cbs/hr 

0.00721- 

0.30876 

0.12917 

D. 08022 

0. 03843 

O'. 00603 

0.00455' 


-» 

HUMIDITY GR H2D/LB 

DRY AIR 

1.002 

0.756 

0.971 

0.751 

0.575 

0 .694 

0.609 



DEW POINT 

DEG.F 

-22.976 

-25.202 

-23.171 

-25. 187 

-26. 802 

-25 .762 

-26‘.542 


» 

RELATIVE HUMIDITY 

. % 

0.86 

0.66 

0.89 

0.69 

0.52 

0.62 

0.53 


IP 

BAROMETER 


IN.HG. 

29.13 

29.13 

2 9.13 

29.13 

29.13"'” 

"29.13 

29.14 " ■ 



I.ND.AIR TEMP. 


DEG.F 

71.23 

70.64 

69.65 

69.73 

69- 99 

7 0.3 8 

70.67 

M 

r- 

MAX, CHT 


DEG.F 

302.67 

330.41 

433.06 

446,55 

- 357.44' 

344,07 

313.20' 

LO 

Ul 

11 

HC WET 


PPM 

37915.75 

8513.84 

1563.05 

1540.55 

2013.30 

9121.90 

37553.71 


•T 

NOX WET 


PPM 

5.01 

23-47 

372.24 

783.98 

230.87 

22.72 

4,70 



CO WET 


% 

8. 6430 

9. 7212 

6.9071 

6.1984 

■ 8.2563 

" 9.7045 ■ ■ 

■ ■ 8. 6121 ■ ■ 



C02 WET 


% 

5.7420 

7. 1918 

8. 8327 

9.1501 

8.304'4 

7.0360 

5.6313 



02 WET 


% 

3.2892 

0. 2423 

0.0890 

0.1095 

0.1168 

0. 2453 

3,4396 


> 

H20 CORRECTION 


- - - 

0.08527 

0.86B07 

0.96656 

0.86025 

0.86103 

0.85782 

0.87895 



HC MASS/MOOE 


LB/ MODE 

0.01877 

0.07442 

0.00411 

0.05351 

0.05462 

0.02151 

0.01915 


•t 

NOX HASS/MODE 


L8/MOOE 

0.00001 

0.00066 

0.00317 

0.08822 

0.02029 

0.00017' ~ 

' 0.00001 ‘ 



CO MASS/MODE 


LB/HODE 

0.08456 

1.67934 

0.35902 

4.25539 

4.42686 

0.4 5231 

0.08682 


,, 

HC HODE/STD.CYCLE 

% 

6.174 

24.479 

1.352 

17.603 

17.966 

7.076 

6.301 



NOX WODE/STO. CYCLE 

% 

0.003 

0.277 

1.321 

36.759 

8.454 

■"•0.072 "" 

■0.003'"* 



CO MODE/STO. CYCLE 

% 

1.250 

24.990 

5.343 

63.324 

65.876 

6.731 

1.292 



HC EMISSION per 

HP 

CYCLE a 

0.00154 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

80.95 



41 

NOX EMISSION PER 

HP 

CYCLE = 

0.00070 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

46.89 

% 


** 

CO EMISSION PER 

HP 

CYCLE = 

0.07090 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

168.81 




TABLE Xllk. TEHP-HUrnDnY, 70°F. 0% 


W 


r?coE"Nor‘2o 


CEcr-^r 


RITE — 7:rrmi 


25 BTDC 70 DEG HEL HUH = 30 ? 


ENGTnE - LYCominG 


ENeTNE'TrMi^tr 


T?roo6“o esi — B“tD(r 


R4TeD H.'f*. “i6'0;“ 

"Taxi TAKe“nFF 


h.'CTTarro" 


■■2TT2’5 — 


tPPSTTaCH 


RUN NUMBER 
TIME IN mode 

MTN. 

2037 
I. 00 

2038 

ll.OO 

2039 

0.30 

2040 

5.00 

2041 

6.00 

2042 

3.00 

rcf43 

l.OO 

FNGINE SPFEO 

RPM 

581.34 

1206.48 

2702. 91 

2433.36 

2349.33 

120 8.94 

602.52 

OBS. HORSEPOWER 

HP 

0.48563 

1.25059 

151.89133 

119.91351 

63.36963 

l,006Bt 

0.4983d 

F/A RATIO MEAS. 
F/A RATIO CALC. 

^ 

0. 0983 
0.0966 

0, 0954 
0,0971 

0.0870 

0.0847 

0.0801 

0.0827 

0.0911 
0. 0883 

0. 0948 
0. 0960 

0. 6^0*2 
0.0965 

t DiFF. IN F/A 

r 

-1.744 

1.842 

“2.6 29 

3.297 

-3.157 

2.126 

J>, 976_:^ 

AIR FLOW 
FUEL FLOW 

LBS/ HR 
LR5/HR 

48.85 

4,80 

37.84 
8 .38 

928. 25 
80.73 

747.09 

59.81 

463,34 

42.22 

8 6'.lt 
8.16 

53:4'9 

4.82 

"VAPOR .FLOW 
RELATIVE HUMIDITY 

LBS/HR 

% 

0.24522 

30.59 

0.44420 

30.89 

4.89663 
33. 59 

3.B8661 

32.95 

2.39324 

32.41 

0-44338 

31.65 

J572 7 4 9 5 
31 .71 

6AR0METFR 
INO.AIR temp. 

1 N.HG. 
• OEG-F 

29.26 

70.53 

2 9.26 
70. 57 

29,26 

69.40 

29.26 

69.74 

29.25 

69.92 

29,25 

70.50 

29.25 

70.67 

max. CHT 

OEG.F 

298.15 * 

279.02 

415.05 

435.32 

349. 05 

301.59 

253.49 

H 

R' WET 
MOX WET 

PPM 

PPM 

39209.90 

4.28 

943 8 .94 
18.92 

16?3.57 
298. 63 

1589,66 

642.36 

2005.80 

163.54 

957T.95 

14.06 

J67R2.66 ^ 

4.86 

CO WET 
C02 WET 

T 

qp 

'J 

8.2563 

5.7981 

9.5777 
7. 1898 

6.9302 

8.9398 

6. 1276 
■ 9,0683 

8.1330 

8.3292 

9. 4691 
7,2113 

7.7605 " 

5. 0,956 

C2 WET 

H2D CORRECTION 

7. 

3.833B 

0.89361 

0. 2629 
0.85719 

0. 1012 
0.86528 

0.1280 

0.84541 

0. 1.146 
0.86865 

0. 2789 
0.85615 

3.3075 

0.86020 

HC MASS/MODE 

LB /MODE 

0.01897 

0.08989 

0.00443 

0.05506 

0.05386 

0.02421 

0.01894 

NQX MASS/MOOE 
CO MASS/MOOE 

LB/ MODE 
LB /MODE 

0.00001 

0.07896 

0.00058 

1.79333 

• 0,00256 
0.36294 

0. 07208 
4. 19454 

0. 01466 
4-31653 

0.00012 
0.4 7313 

O.OOOOl 

0.07898 

HC MOOE/STO.CYCLE 

n 

6.241 

29.571 

1. 459 

1 8.111 

17.718 

7.965 

6.230 

Nnx MnOE/STO.CYCLE 
CO MOOE/STD. CYCLE 

7 

7 

0.003 

1.175 

0.242 

26.686 

1.068 

5.401 

30.031 

62.419 

6.109 

64.234 

0.048 

7.041 

oTooi 

1.175 


HC EMISSION PER HP CYCLE = 


NQX EMISSION PER HP. CYCLE = 
Cn EMISSION PER HP CYCLE = 


0.00166 LB/HP CYCLE 


0.00056 LB/HP CYCLE 
0.07061 LB/HP CYCLE 


PERCENT OF ALLOWABLE HC = 


PERCENT OF ALLOWABLE NOX= 


PERCENT OF ALLOWABLE CO = 


8T.30 


37.50 


168.13 


TABLE XI IW. TEMP-HUMIDITY, 70°F, 3tK 



"CYCCE 'NOT’2029 

CELL- 

■17 ■ 

. DATE 2/27/76 






25 

BTOC 70 DEG REL 

HUM = 30 9: 


ENGINE 

- LYCOMING 

O-B^JPOIAD" 



ENGINE TIMING 

25.000 DEG." 

RTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

' TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


BUN““NUM&ER 
TIME IN MODE 

MIN. 

2029 

1.00 

2030 

ll.OO 

2031 

0,30 

2032 

5.00 

2033 

6.00 

2034 

3,00 

2035 

l-OO 


ENGINE SPEED 

RPM 

606.42 

1202.52 

2700.27 

2437,06 

2355.17 

1211,52 

604.80 

* 

OBS.'‘Hrp.SFPnWtTR 

HP 

0.2196'9 

1.08317 

150,91759 

121-.01205 

65.34555 

1.19275 

0. 331.29 


F/A RATIO MEAS, 
F/A RATIO CALC. 

” “ 

0.0985 

0.0986 

0.0958 
0. 0976 

0.0876 

0.0848 

0.0849 

0.0829 

0.0890 

0.0881 

0. 0945 
0.0968 

0; 0995 
0.0951 


% D!FF.'"l n"f/A 

X 

0.045 

1.933 

-3.187 

-2.329 

7I.OO0 

2. '397 

-4. 530 


AIR flow 
FUEL FLOW 

LPS/HR 
LBS/ HR 

51.98 

5.12 

' 88.94 
fl. 52 

922.99 
80. 82 

751.13 

63.74 

466.82 

41.56 

84.68 

8.00 

4,95 


VAPOR FLOW LBS/HR 

relative HOMIOITY 3? 

0.26057 

30.39 

0.45321 

31.39 

4,82575 

33,42 

3.77000 

31.94 

2.31619 

31.16 

0.41954 

30.42 

0.25070 

30.63 


BARflME TER 
IMD.AIR TEMP. 

1N.H6. 
* OEG.F 

29.27 

70.53 

29.27 

70.31 

29.26 

69.23 

29.26 

69.65 

29.26 

69.98 

29.26 

70-55 

29.26 

70.60 


WAX, CHT 

DEG.F 

286.27 

274.91 

430. 56 

435.07 

347.84 

300.16 

242.11 

h-> 

HC WET 
NOX WET 

PPM 

PPM 

36116.59 

2.58 

9653.96 

17.20 

1606.86 

308.13 

1624.96 

661,49 

2013.60 

183.20 

9701.96 

18.57 

32907.29 

3.44 

"VI 

CO WET ' ■ 
C02 WET 

% 

% 

8.5366 

5.9705 

9.6626 

7-0972 

6.9587 

8.9056 

6.3136 

9.2310 

8.0232 

8.2634 

9.4440 
7, 1836 

8.1619 

6.4468 


02'WEt 

H20 CnBRFCTION 

% 

3. 1267 
0.88366 

0.2703 

0.85768 

0.0967 

0.86781 

0. 1261 
0. 86472 

0.1252 

0.86183 

0.3054 

0.85589 

3.0733 " 

0,39697 


HC MASSAMOOE 

LB/MODE 

0, 01861 

0,0n?84 

0.00424 

0.05760 

0.05406 

0.02409 

0.01630 


■■'"Mox MASS / MODE" ■ 
CO MASS/HODE 

IB/MOOF 

LS/HODE 

0.00000 

0.08693 

0. 00054 

1. B3462 

0. 00264 
0.36315 

0.07597 

4.42352 

0.0i593 

4.25688 

0.00015 

0.46353 

0,00001 
0, 07972 


HC MnDF/STD.CYCLE -V X 

6.121 

30.539 

1,396 

18.949 

17.781 

7.926 

5.363 


NOX MonE/STD.CYClyr"* 

CO MODF/STO. CYCLE X 

0.0’02 

1.294 

0.223 

27.301 

1.098 
5 .404 

31.653 

65.826 

6.638 
63. 346 

0 .062 
6. 898 

D.00'2 

1.186 

0 C 

HC EMISSION PER 

HP CYCLE = 

0.00167 

LB/HP cycle 

PERCENT OF ALLOWABLE HC = 

80 .07 



NOX EMISSION PER 

HP. CYCLE = 

0.00060 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

39,68 



CD EMISSION PER 

HP CYCLE = 

0.071 93 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO 

171.26 


‘ F 




I 


TABLE XI He. TEMP-HUMIDITY. 70°FV 30Z 



"2622 




TfJTfE ‘zFzT/Ih "■ 


"25 8T0C 70 DEG REL HUM = 30 S!R ENGINE - LYC6hIN6 0-32 0-0T515^ 

ENGTNg'Tl MING ^STO'O'O BT67~ BTDC RT TED^HTP”. liSff; H.C. RATIO 27IT5 


1 , 

l> 

UNITS 

IDLE 

TAXI 

TAKE OFF" 

CLIMB 

“APPRTn A'CH 

t7f3i:r 

■ 


> RUN NUMBER 

TIME IN MDDE 

MIM. 

2022 

1,00 

2023 

11.00 

2024 

0.30 

2025 

5.00 

2026 
6. 00 

2027 

3.00 

2028 

1.00 


• ENGINE SPEED 

RPM 

609.2A- 

1200.90 

2700.21 

2436,36 

2358,53 

1203,48 

604.44 


net. Hpt»sEPOWE» 

HP' 

■o’. A 5492 

1.19109 

151. 65921 

119.92661 

66.5122T 

2 . 06 'nt 

■"U; 49773 

• 

- F/ft RATIO MEAS. 

- F/A RATIO CALC, 

^ 

0.0909 
0. 0995 

0.0923 
C. 0975 

0.0872 

0.0850 

0.0843 

0.0830 

0. 0916 
0.0884 

D;~096'4 

0.0972 

070937 

0.0980 


» ^01 FF • I N F/ A 

% 

0.640 

5,721 

-2.552 

-1.477 

-3.'4 7(5 

0.868 

“476 3 5 


^ AIR FLOW 

FUEL FLOW 

LBS'/HR 

LBS/HR 

50.13 

4.96 

59.33 

0.24 

936.99 
81. 74 

757.91 

63.88 

472.39 

43.26 

85.10 

8.20 

54:4"6 

5.10 


. VAPr-R FLOW 

RELATIVE humidity 

LBS/HR 

% 

0,23653 
2 9,24 

0.41745 

29.34 

4,50044 

31.53 

3.66538 

31,24 

2.29193 

30,73 

0,41609 

30.20 

0T26849 

30.43 


► barometer 

IND.AIR TEMP, 

IN.HG. 
* OEG.F 

29.27 

70,16 

29. 27 
70.09 

29.27 

69.37 

* 29.27 

69.49 

29.27 
69. 89 

29,27 

7C.38 

?9.27 

70.37 


1 MAX, CHT 

rV 

DEO.F 

314.67 

289. 80 

431 .12 

438.43 

353.99 

289.38 

250.7? 

H 

Lo 

» HC WET 

WET 

PPM 

PPM 

37710.75 
4.6 8 

9610.95 
21 .06 

1635.06 

325.33 

1611.66 

720.45 

2049. 50 
185.52 

9444,94 

18.1 

"~16S13.63 

3.01 

-la 

1 CD WtT 

. CD2 WFT 

X 

9! 

8. 6554 
5.7711 

9. 4926 
6.9004 

6.9759 

8.8169 

6.3266 
9. 1388 

8.1553 
8. 2914 

9,5750 
7. 1459 

8.1058 ■ 
5.9P78 


^ 02 WET 

' __.H2P CORRECTION 

% 

3.2801 

0.88399 

0. 2070 
0.B4656 

0.0078 
0. 86672 

0.1234 
0. 86265 

0.1122 

0.87072 

0.2699 

0.86174 

' 3. 1 190“ 
0.86800 


HC MASS/MPOE 

LB/MOoe 

0,01876 

0,09155 

0.00438 

0.05752 

0.05619 

0.02372 

0.0193B 


Nnx NASS/MOOE 
- CO MASS'/MODE 

LB /MODE 
LB/MQDE 

0.00001 

O.OB509 

0.00065 
1.78716 ■ 

0.002 82 
0.36901 

0.08330 

4,46246 

0.01648 

4.41887 

0.00015 

0.47528 

O.'ooooi 

0.08502 


.. HC MODE/STO. CYCLE 

% 

6.170 

30.116 

1.440 

18.920 

18.403 

7.003 

6.374 


NOX WODE/Sro. CYCLE 
. CO MODE /STO. CYCLE 

% 

% 

0.003 

1.266 

0.271 

26.595 

1.175 

5.491 

34.706 

66.406 

6.365 
65. 757 

D .062 
7.073 

0.002 

1.265 


■ HC EMISSION PER HP 

CYCLE = 

0.00170 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

89.31 



. NOX EMISSION PER HP 

CYCLE = 

0.00065 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

43.08 



«» 

- CO EMISSION PFR HP 

cycle = 

0,07302 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

173-85 




i* 


- TABLE XI I if. TEHP-HUmDITY; 

70°F, 307 







CYCLE NO. 20‘^‘t 


CELL-17 


[>4TE 


2/ 


ENGINE TIMING 


PUN NUMPFR 
time in mpqp 

. * i 

' EN GINE S PEED 

00 S. HORSEPOWER 

F/fi RATIO MFAS. 
f/ e RATIO- CALC. 

* ni'=F., IN F/A 


AIP FLOW • LRS/hr 

FUFU FLOW 


VAPOR flow ■ LBS/HR 

HliMini TY GP, H2n/LP DRY AIR 


new POINT DEG.F 

RELATIVE HU'^iniTY 


P.AROMFTER 

iNH.fllR TEMP. PEG.F 

MAY. CHT DFG.F 


BTPC 70 DEO REL HUM= 60 ? 


25.000 OEG. BTOC 


UNITS idle 

^ 20^4 

MIM. 1 .00 

RPH 617.02 


LBS/HR 


HC WRT ' * 

NOX., WET 

Cn WET 

■Cnz HFT 

02 WET 

H2P correction 

HC «ASSVMDDE 
Nnx “ASS/MOpF 
•CO MASS/pnop 


LP/MODE 
L 6/ MODE 
LB/MOPE 


NOX MnDF/STD. CYCLE 
rn MOOE/STD, CYCLE ^ 


HC EM I SSI DM PER HP CVCLF = 


MOX EMISSION PEP HP CYCLE = 


0.0974 

2.339 

55.73 


0.53167 


66.783 


55. 151 


70.66 
275 .03 

32336.21 
5.15 
8.2499 
6. 2639 
2.6938 
0.86574, 

0,01774 

0,00001 

0.08938 

5.835 

0.004 

.1,330 


P.ATFD t 


• TAXI 

204^ 

11.00 

1197. 54 



0. 1001 
3.331 

96“.39 


0,9 1554 


66 .485 


55.256 

50.93 


29-23 


70. 28 
275.73 

11779. 17 
14.0? 
9.9447 
6. 8494 
0. 2740 
0.84827 

0.12360 

0.00048 

2.06239 

40.657 

0.L99 

30,690 


0.00193 L B/HP CYCLE 


0.00056 LB/HP CYCLE 


CO EMISSION PER HP CYCLE 


0.07450 LB/HP CYCLE 



56.487 
63.95 


29.22 


69. 19 

i-33.96 

T654.36 
274. 01 
6.9718 
8.9296 
0. 0B95 
0.86150 


0. 004 41 
0.00236 
0.36696 

1.449 

•0.985 

5.461 


54.926 
59.99 


29.19 


69.40 

438.39 

1656.16 
632.26 
6.3 160 
9.0701 
0.0998 
0.85632 


0,05940 

0.07346 

4.47689 


19. 538 
30.608 
66.620 


476.45 

42.36 

4.62453 

67.943 


55.901 
61.44 
29,22 
69.74 
343.47 

X984.00“ 
15'2.68 
8.0020 
8.2374 
0. 1053 
0.85440 


0.05457 

0.01360 

4.35051 


17.951 

5.668 

64.740 


PERCENT PF allowable HC' = 


PERCENT PF ALLOWABLE SDXa 


PERCENT OF ALLOWABLE CO = 


8 8.26 
8.66 


0.8 5667 
67.946 


55 .696 
5 9.66 
29.21 
70.39 
289.03 


1 6.39 
9T5319 
7. 18X0 
0. 33f6 
0,85928 


0. 02976 
15r005l4 
0.49577 


9 .790 

r,”0$8 

7.378 


101 .44 


37 .52 


177 ,39 


5'2T02 

4.93 

0.51203 

'67.P57 


55.726 
59.09 
2'9.'2 
70. fo 
TZSb 


4.09 

“T.'6'6'4'r 
6. 1435 
3.5234 
0. 87718 


0,01890 

UTO'OOOr 

0.07850 


6.218 


1.168 


TEMP-HUMIDITY., 70°F, 60% 



























PAS FUME pp 25 BTDC 70 PF6 REL HUM ^ 60 % 



PAS FUME FP 2 5 BTOf 

TO PF6 REI 

. HUM = 6C 

) % 


EWfrr 






9 

FWGIF'E TrMlN'G 25.000 DER. 

6T0C 

RATED H.P. 160. 

M.C. RATIO 27 

rz5^ 




• 


UN J TS 

IOLF 

TAXI 

takf off 

CLIMP. 

APPROACH 

"TAXI 

IDLE- 



II 

1} 

OUF' NO “HER 
TIME IN HnOE 

MIN. 

20SB 

l.OO 

2045 

11.00 

2060 

0,30 

2061 

5.00 

2'062 

6,00 

^ — 2-053 

3,00 

2064 

1.00 



i> 

11 

ENGINE SPEED 

RDM 

5R0.70 

1197.54 

2706. 57 

2434.80 

2354.27 

120 4.26 

603.00 



11 

il 

CBS. HOPSEPnWER 

HP 

0.74770 

1.06247 

149.69363 120,06628 

65.9T8I3 

1.75194 

~DV34l9l 



U 

II 

F/A RATIO MEAS. 
F/A “ATin CAUC. 

^ 

0.0961 

o;o96o 

0. 09 69 
0. lOO.l 

0.0888 
0. 0347 

0,0860 
0, 0332 

0T^8'98 

0.0381 

CI709'54 

0.0957 

5,0980 

0.1001 



II 

M 

% DIFF. IN F/A 

? 

-0.025 

3 .3 31' 

-4.6 30 

-3,330 

-1.913 

'ovsrD 

'2. 059 



a 

AIR FLOW 

fcifl flow 

LPS/HR 

LBS/HR 

51.4A 

4.94 

96, 39 
9.34 

9 0'>. 1 1 
80.77 

746.82 

64.26 

466,15 
41. 67 

bttttt 

8.11 

51157 

5.06 



a 

M 

VAPOR FLOW 
HU^'TDITY GR H2P/LB 

LPS/HR 
DPy AIR 

0. 50266 
6B.402 

0.91554 

66,455 

8.94075 
68. 843 

7.22807 
67. 749 

4.43143 

66.545 

0T8 3611 
69 .538 

~57«10l 

70.726 



2$ 

H 

DEW POINT DFG.F 

RELATIVF HU'IIDITY S! 

5 5. .291 
58,06 

55 .256 
53.93 

55. 526 
61,48 

55.376 
60.28 ■ 

54.831 

58.98 

5?.92"i 

6 0,44 

5T.99I 

60.26 



i» 

It 

BARCMFTFR 
IND.AIR. TEMP. 

TN.HG. 

DEO.F 

29.18 

70.75 

29. 23 
70.28 

29. 17 
69.32 

29.T7 

69.74 

29.17 

69. 80 

2'9T1'7 

7 0.24 

29.15 

70.40 



li 

a 

MAX. CUT 

DEG.F 

281.09 

T7^73 

417.22 

43'6T7^ 

343. 19 

?g'9r.67 

3TS7T1 

o 


a 

jt 

HC WET 
NOX MFT 

PPM 

PPM 

34492.42 

4.35 

11770.17 

14.0? 

. .1725T4'7 
268 .23 

1631.26 

616.34 

19«irB9 

156.68 

950'0'.'94“ _ 

17.04 

-35r67;-59 
4.71 , 



B 

M 

CP WFT 
CC2 WFT 

or 

T 

8. 027P 
6.1330 

0.9447 

6,8494 

6. 9497 
8,6596 

6. 4 169 
9, 0793 

7.96rS 
6. 1666 

5T3eT4'9 

7. 1448 

— 

. 5.3141 



Jl 

•M 

D2 WET 

H2G CnPRECTION 

% 

3. 1742 
0.87698 

0.2740 

0.84827 

0.1335 

0.86751 

0.1554 
0. 86310 

0,1340 

0.86028 

0.3006 

0.85762 

2.9495 

0.87098 



•n 

B 

HC MASS/MopE 

L8/MODE 

0.01751 

0.12360 

0.00453 

0.05800 

0.05131 

0.02371 

0. 01854 



0» 

« 

NOX HAss/fpDE 
Cn NASS/MROF 

LP/MnnF 

ls/mode 

0.00001 
0 .08066 

0.00048 

2.06239 

0.00228 

0.36C42 

0.07099 
4. 50914 

“"0TffT3'7S 
4. 24797 

0.00014 

0.46136 

■“D.OOOOT 

0.0864S 



41 

*1 

HC NOOE2STO.C YCLF 

% 

5.761 

40.657 

1.409 

19.078 

16. 877 

7.799 

6.099 



d 

4* 

NOX MDOF/STD, CYCLE 
cn NODE/STn. CYCLE 

7. 

? 

0.003 

L.200 

0.199 

30.690 

0. 95'0 
5.363 

29. 579" “ 

67, 100 

■ 57709 

63.214 

D .057 

6.866 

0.003 

1.287 



«• 

<t 

HC EMISSION PEP. HP 

CYCLE = 

0,001 86 

LB/HP CYCLE 

PERCENT 

PE allowable HC = 

97.76 




41 

m 

NOX EV I SSI ON PEP HP 

CYCLE = 

0.00055 

L8/HP CYCLE 

pfrcfnt 

OF ALLOWABLE NOX= 

36.50 




m 

n 

CO EMISSION PER HP 

CYCLE = 

0.07380 

LB/HP CYCl F 

PERCENT 

OF ALLOWABLE CO = 

175.72 




41 

It 







• 





d 

It 



TABLE XIII k. 

TEMP-HUMIBITY', 

70°FV 60X 






A 



9 

• 

C'l'CLE >'0. ^051 


CECl 

~rr"“ — 

OAfE 2/27/76 







E 

25 BTDC 

, 70 OEG., 

h07 HIIV 



enginF" 

- lycomimg 

0-32C-01 AD 




T 

« 

~“F»CINF JIM IM<; 

"25 

.000' OEG. 

■ RTOC . 

RA^En 

H.P, 160. 

H.Cr'RATin 2,125 




• 

»• 

• • 


UNITS 

’ IDLE 

Y AXI 

TAKE OFF 

CL IMB 

APPROACH 

TAXI 

IDL"E 



II 

11 

RUf ■ 

TINE IN.MOOF 


MIM. , 

• 2051 
1.00 

■ 2052 
11.00 

2 053 
0.30 

2054 .. 

5.00 

. 2055 
6. 00 

205? 

3.00 

2057 

l.OO 



If 

It 

ENGINE. SRFEO 


RPH 

604.26 

1207.32 

2694 ,69 

2435.28 

2352.95 

1200.24 

601-. 5,6 



t» 

14 

nps* HOPSEPCSWEP 


HP 

0,09761 

0,97356 

148,71350 

120.55692 


~DT77102 

i) • u i i 



n 

It 

F/A RATIO MFAS. 
F/A RATIO CALC. 



0.0944 
0. 096<» 

0.065B 

0.0975 

0,086? 

0.0049 

0. 0644 
0.0332 

0.09l"5 

0,0885 

0. 0943 
0.0968 

0.0944 

0.0980 



i« 

j» 

X OIFF. IN F/A 


? 

2.697 

■ 1,802 

-1, 432 

=1.344 

=3.3"S'l , 

TisVo 

~3 ,827 



M 

fi 

'A IP FLOW 
Fur flow 


LPS/HR 

LPS/HR 

53.86 

5.08 

9 1.03 
8.72 

921.84 

79.44 

758.21 
63 .98 

467. 82 
42.84 

8672? 

B.13, 

5?785 
. 4.99 



S3 

X 

VAPOP .FLOW 
HUNIPITY GR H20/LB 

LBS/ HP 
ORY AIR 

0.52336 

68.018 

0.88199 
67., 821 

8.80392 
66 .891 

7, 10793 
65.622 

4. 51634 
67.579 

“TO 4 ITS 
66.291 

0751076 

67.651 




OEM ">niMT DEG.F 

RELATIVE HUMIOITV X 

55.761 

59.38 

5S.T01 

59.83 

55.351 

60.15 

54.926 

59.99 

55.541 
60. 36 

55 ,53 6 
58.88 

55.296 

58.25 



ft 

it 

PAPi^MFTFP 
INO.AIP TEMP, 


IM.HG. 

OFG.F 

29.2 0 
7C.59 

?9. 19 
70. 31 

?9. 19 
69. 78 

297179 

69.40 

29TT<5 

69.88 

TTCIB 

70.60 

29.10 

70.66, 

5 


m 

* 

.MAX. CHT ■ 


PFG.F 

289 .42 

282.96 

436.65 

438.39 

346. 55 

2T57F3 

246* 6 y 



>1 

33 

HC WfT ' ■ 

.NGX NET 


PPM 

PPM 

37664,73 

3i48 

10622.05 
15. 30 

16 8'0.n 

273.63 

1656.16 

632.26 

"TfTiSTA'D 
153. 90 

99T9.99 

16.86 

38256. 80 
, 4 -.07 



’t» 

M 

CO MET 
CH2 WFT 


Or 

•to 

t 

7.9242 
5. 8«3A2 

9.40?^) 
7. 1098 

6 .8630 
8.7047 

6.3 160 
9.0701 

A, 144^ 
8,1996 

?T?947 
7, 1513 

T77902 

5.9746 



4* 

ft 

02 WET 

H20 CORRECTION 


7 . 

3.437*6 
0, 87018 

0.2893 

0.85251 

0.0648 

0.85639 

0.0998 

0.85632 

0. 1236 
0.86460 

0.3063 

0.84932 

372'0*T7 

0.86572 



n 

3t 

HC MASS/MODE 


LB/MOOE . 

0.01690 

0.10489 

0.00443 

0.05940 

0.05389 

0.02533 

0.01904 



at 

•9 

NOX MASS/MOnE 

,ro mass/podf 


LB/Mooe 
L P /MflSlE^ 

0.00001 

0.08277 

0.00049 

1.83610 

0.00234 

0.35730 

er:^?346 
4 • 47t)fl 9 

“O.OlT?^ 

4.38953 

0 . ooor? 

0.46628 

070000I 

0.07983 



«• 

«i 

HC pnoE/ST,n.eYr,L 


% ' 

V' 

6.548 

34. 503 

1.456 

1 9. 53 8 

17.728 

8.333 

5 .525 


*t 

WOX MODE/STO.CYCLF 
CO MODE/STP. cycle 

7 

% 

O.OOR 

1.23? 

0.204 
27. 323 

0.973 
5.317 . 

3076"Ofi- 

66.620 

5. 664 
65.320 

07D5-g 
6 ;939 

D. 0D3 
1.188 


m 

m 

HC EMISSION PEP 

MP 

CYCLE = 

O.OOIBO 

LB/HP CYCt E 

PERCENT OF ALLOWABLE HC = 

94.63 




MOX EMISSION, PER 

HP 

CYCLE = 

0.00056 

LB/HP CYCLE 

PFRCENT OF ALLOWABLE N3X= 

37.51 



w 

CO EMISSION PFP 

HP 

CYCLE = 

0.07305, LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

. 173.94 . 




-H h> 

«i 

t? 













*t 




TABLE XIII i 

, TEMP-HUMIDITY, 70°F, 

60% 


. 


Es a 








CYCLF MO. 2065^ 


{TEO: 

=T7 

DATE 2/27/76 

- 







BTDC 

70 DEG., 

807 hum 



ENGINE 

- LYCnMpiifT 

(F!T20-DIAD 




EFj^M MING 

25.000 DEG. 

BTDC 

RATED 

H.P. .160. 

H.cnum 







UNITS 

IPLf 

TAXI 

takf HFF 


IfBPROACH 

T'AXT 

TDUE 



RUN NUMPFR 
T!MP IN MODE 


MIN. 

2 065 
1.00 

2066 

11.00 

2 068 
0.30 

?0'69 

5.00 

2(376 

6,00 

zorr — 

3.00 

2072 

l.OO 



ENGINE SPEEP 


RPM 

60<3.96 

1?0 1 .62 

2701.41 

2430.66 

2351.27 

1200.54 

617.82 



FIBS. HOPSEPPWER 


HP 

0.31735 

1.28516 

146.4 73 54 

118.97770 

65.20770 

C55B9Z 

“07753*50 



E/A PAT in MFAS. 
F/A PATIO CALC. 



0..0R78 

0-0931 

0. 1027 
0.09B6 

0. 0393 
0.0856 

0.0864 

0.0836 

0.0929 

0.0886 

iT. 1(508 
0. 0977 

D7107S 

0.0969 



* PIFF. IN F/A 


9 

0.268 

-3.937 

r4.l63 

-3.199 

-4.563 

-3'. 166 

-57766 



AIP FLOW 
FUPL FIPW 


LBS/HR 

LBS/HR 

5?. 67 
5.15 

90,55 

9,30 

097. 70 
80,17 

742.75 

64.16 

461. 69 
42,68 

8'6.4"0 

8.71 

5D.E7 

5. 21 



VAPOR FLOW 
HU"miTY GR U20/LB 

LBS/HR 
DRY AIR 

0.67522. 

89.741 

1.18472 

91.582 

11. 63568 
90.73? 

9. 50794 
89. 607 

5.86893 

88.982 

1 . i'539'5 

91.064 

— ij757-5Tf5 

93,313 



DfcW POINT PFG.F 

PFLATIVF HUMIDITY 9; 

62.4B2 

75.95 

63.712 
78. 14 

63.32? 
79. 87 

62 .76 7 
79.07 

62.522 

77.65 

^37277 

78.42 

6377’62 

79.25 



PARDMETER 
IND.AIR TEMP. 


IN.HG. 

PEG.F 

29.13 
70. 42 

29-15 
7 0.34 

29.15 
69. 82 

29.12 

69.54 

29.il 

69.82 

?"9rri — 

70.31 

2’9.T0 

70,49 



f'AX. CHT 


DEG.F 

276.64 

249-22 

4447T7 

433.04 

347-3? — 

292.02 

3TJ5Tn 



HC WET 
NGX WPT 


PPM 

PPM 

33770.35 
4.2 3 

11702.16 

12.94 

16 17.86 
196. 84 

r70"5.17~^ 

627.02 

2'6'ssvny 

155.16 

'”TTr6‘97'.TJ6 
1 6.35 

”*55’425.6'1 

4.90 



CO WET 
cnz WET 


% 

% 

8.3413 

6.0719 

9,7783 

7.0247 

7. l0'63 
8.6808 

6.4^17 

8.9502 

— — 
8.1 198 

975871 

7. 1145 

873751 

5.8923 



0? WET 

H?n CORRECTION 


' % 

2.8499 

0.67122 

0. 3731 
0.86045 

0. 0656 
0.86242 

0.1391 

0.65930 

0,1282 
0. 86601 

5TT3T3 
0. 86616 

574793 
0. 89629 



HC MASS/MOOF 


LB /MODE 

0.01771 

0.1 1803 

0.00421 

0.06054 

0.05517 

0,02790 

0.01870 



NPX MASS/MnOE 
CO MASS/NODF 


LB/ MODE 
LR/NODE 

.f 0.00001 
0.08647 

0.00042 

1.94935 

0.00164 

0.36555 

0.07712 

4.54825 

0.01?"^ 

4.35836 

D.ooorf 

0.4 9424 

0.00001 

0.08498 



HC MOOE/STP, CYCLE 


5. 826 

38. 827 

1.385 

19.914 

18.149 

9 ,178 

6.152 



NOX MODF/STO, CYCLE 
CO MOOE/STD. CYCLF. 

X 

fV 

'V 

0.003 

1.2R7 

o.m 

29.008 

0.692 
5 .440 

30. 050 
67.682 

“5."67£f 

64.857 

0 7D5 ff 
7.355 

07003 

1.265 



HC EMIJSlnN PFP 

HP 

CYCLE = 

0.00189 

LB/HP : YCl E 

PERCENT OF ALLOWABLE HC = 

99 .43 




NOX ENl SSION PER 

HP 

CYCLE = 

0.00055 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

36.66. 




CD EMISSION PER 

HP 

CYCLF = 

0.07430 

lb/hp cycle 

PERCENT OF ALLOWABLE CO = 

176.89 





TABLE XIIIJ- TEMP-HUMIDITY, 70°F, 80% 


%T 

U 

y ^ 3 * 



CYCLE KQ. 2073 
5 prnc, 70 DEG., 007 HUM 


FMGIME timing 25.000 OEG. 8TDC 

; . UNITS Ml 

“r un" 7; UMR e'fT ' "" 2072 

T I^•F IN "HOE MIN. 1.0( 


ENGINE SPEED 
nSS. HORSEPOWER 


F/4 PAT in HEAS. 
F/A RATIO CALC. 
* CTFF. IN F/A 


AIR FLOW LOS/ HR 

FIFL FLOW L8S/HR 

VAPOR FLOW LPS/HR 

HU^^IOITY GP Hpn/IB DRY AIR 
PFW-PPIM OEG.F 

pf'lativf humidity g 

FARPMFTER IN.HG. 

INQ.UR TFMP. OFG.F 

MAX. r.HT - ■ OEG.F 

HC WE T PPM 

WET PPM 

CP WFT 7 

r02 WFT X 

P2 W=T •• ' % 

H2n CORPECTIOW 


■ HC WASS/MODE . LP/MOPE 

NPX "ASS/MOOE LB/MOOE 

CO MASS/MRDE LB/MOOE 


HC MPDE/STn.CVClE T 
NPX MnOE/STD. CYCLE X 
CO McnE/STD-CYCLF X 


599.23 

O.A8A90 


0.0991 
0.0975 
- 1.692 


50,85 
S.QA 
0. 67322 
92.679 
C)3,7‘tZ 
79. 3A 
2P.10 
70. AA 
322.03 

38115.03 
A. 62 
8.Z6RA 
5. 73A7 
3.598A 
0.88278 


0.01939 

0100001 

0.08316 


6.380 

0.003 

1.230 


DATE '2/27/76 


RATED. H.P 
tax! take off 

2074 2075 

11.00 0.30 


1200.72 

0.8AA67 


0. 0995 


0.0978 

-1,683 


86.72 
8.6 3 
I.IAA75 
92.A07 
63.032 

79.98 
29.10 
70.30 

292. lA 

109A8 .09 

16.99 
9. 51 66 
7.0733 
0. 333 9 

0.86096 


0.10A62 

0.00053 

1.797A2 


34. A16 
0.219 
26. 747 


2705. 55 
147,90991 


0. 0870 
0.0852 
-2,987 


914. 85 
80.37 
12. 01287 
91.917 
63.902 

83.45 

29. 10 
69.13 
421. 74 

1743.97 
274.59 
6.9694 
8.6497 
0. 1123 
0.85863 


0.00460 
0. 00235 
0.36349 


1.514 

0.978 

5.409 


ENGINE - LYCOMING 0-320-DTAD 


H.C. RATIO 2.125 


CLIMB 


2431.08 

119.62651 


872 
0.0840 
-3.696 


744.88 
64.95 

9.63908 
90, 583 
63. 162 
81.48 
29.09 
69.07 

425.88 

1723.87 

619.76 

6.5441 

8.8415 

0.1262- 

0,86203 


0.06157 
0.(5Ti6 0 
4.61976 


20.254 
29. 832 
68.746 


APPROACH 


2353. 85 
65.0‘l0 76 


5.93520 
80, 739 
62.652 

77.86 

29. 09 

69.87 
343,76 

■20 21 . 40 
15 5.48 
8. lFT5" 
8.0820 
0.1301 
0.86210 


0.05535 
0. 013 ?9T 
'4.38422 


18.207 

57747“ 

65.241 


1200.27 
I .5 4'leo" 


1.10266 

87.651 

62.198 

75,69 

29.09 

70.23 

291.08 

10857,33" 
I 6.06 

■9; 727 5" 

6.9706 
0 , 340'9 
0. 84718 


0.02828 

"in'o‘oor4" 

0.48024 


9.304 

— oTosr 

7.146 


584.28 

57?'7'42'r 



0.09‘^1 


0.0896 

0. 0977 

0.0967 

-3.414 

rrrsTf 

2.398“ 

468. 19 

88.06 

5? .97 ■ 

42. 96 

8.37 

5.00, 


T5T651gF'r 
87.046 
— 6’27"(y&T- 
74.58 
2 9,09 
70.53 


3W<5?;795“ 
3.78 
“T.'^^eST 
5. 7618 

O.B7046 


0.02084 

TJTO'O'OCr 

0,07857 


6.856 
07003'“ 

1.169 



HC 

EMISSION 

PFR 

HP 

CYCLE = 

0.00184 

Lft/F)P CYCLE 

PERCENT 

OF 

ALLOWABLE 

HC = 

96 .93 

Fcnc 


NPX 

F MI SSI ON 

PER 

HP 

CYCLE = 

0.00055 

LB/HP CYCLE 

PERCENT 

PF 

ALLOWABLE 

NOX= 

36,84 



CP EMISSION PER HP cycle = 0.07379 LP/HP CYCLF 


PERCENT OF ALLOWABLE CO = 


175.70 


TABLE XI 1 1 A. TEHP-HUHIDITY. 70°f; 80% 






[»TO1 





“zTWPC 

,~tO DEG., 

302 hum 



EwrrwF 

- LYCHMIMG 

“0'=3'2'0-niAD 




rcJUC OlTi. 

BTDC 

ftAT FO H 

.p. TTro. 

nrrr' 

TSTin 27 

rzF 


1* 


LIMITS 

t'CO 

TAXI 

T^Kf pF'P 

TlTmS 

“Trp'PifOACH — 

•'TAX r 

TTIL'E 

M 

RUN NIJ'^BER 


?0B0 

20P 1 

' 2082, 

2083 

2084 


1718 S 


TIMF IN MnOE 

MIN'. 

1.00 

1 l.OQ 

0.30 

5 .00 

6.00 

3.00 

1.00 


SNOIME SPEED 

P(>M 

595.20 

120 1.9R 

2700. 39 

2432.34 

2355,83 

1198.62 

596.83 

II- 

CPS. HCpSEPHNER 

HP 

0.70507 

1,069^0 

146.87698 

1 19.36069 

65.63'931 

r. 8 7761 

0769833 

tr 

F/a PATIO MFAS- 

- - - 

0.0950 

0. 1002 

0. 0900 

0.0861 

570'507 — 

Cr.‘09F7J 

0.07S1 

'• 

F/A PATin CALC. 

“ - - 

0.0971 

0.0964 

0.0856 

0. 0042 

0. 0987 

0. 096P 

0.0956 

» 

H niFF. IN F/A 

i; 

?. 173 

-i .775 

-3.765 

-2.290 

-2V203 — 

1 ,(T99 

1.941 

■' 

AlP FLDh 

l 3S/HP 

5?. 26 

87. 50 

003 . 49 

■ 751753 

466,01' 

66. lO" 

5r.73 

n 

FU‘"L FLOW 

LBF/WR 

A-97 

e.77 

BO. 37 

64.73 

42.45 

8.18 

5.00 

» 

VAPnu FLOW 

LBS/HU 

0.65770 

i.0ni59 

11.66025 

9.76220 

5.9455'6 

1.07535 

0763285 

i* 

HIJN.lntTV GB H 20 /LB 

DPY Ain 

87.A33 

67.329 

90.340 

•=0. 92 3 

38,927 

• 87,426 

95.643 

St 

DEW ppywr dfg.f 

62.127 

62 .097 

63 .267 

63.482 

627787 

52:207 

61.652' 

M 

PFLATIVE HUMIDITY 

*■ r 

7A.7P 

74.86 

40.17 

80.59 

77.90 

75.52 

74.12 


eAP.r"FTFR IV. HO. 29.0<5 ’ ■?9."00 29V5R ?9;'Ei'8' "29.'(3<) 29.07 29;00” 

TK'l'.AIR rCMP. OFO.F 70.91 70. A5 69.65 69.7? 69.99 70.31 70.28 


» 

» 

HAX, CHT 


DEG.F 

295.74 

202 . 20 

44 0. 40 

433.83 

5^5777 

“729 3 rr* — 

3'2l'.’'20 f 


HC WET 


PPM 

33679. O'? 

11414.14 

1639.76 

1728’.57 ■ 

■2045'.’S0 i 

I'DPAft. 02 

■’35038.77 ■ 

» 

VOX VIET 


PPM 

4.03 

IF. 89 

266.03 

625.46 

157.60 

1 7.42 

4. 71 

Tt 

cn wtT 


y 

■ 7.8162 

P. 5781 

7. 0758 

" 6 . 5'963* 

■'r.0505 

“9. 2376 

■~'~'e;?353 

M 

CP 2 KPT 


r 

5.7590 

7.000? 

8 .5724 

fl .8035 

3.0290 

7. 0703 

5.6770 

r 

02 WET 


? 

3. 5503 

0 . •>363 

0,0912 

'C.i 229 

0 . fl65 

""0.34E5r“— 

" 3.3599 

M 

H20 CCRPECTIDM 


- - - 

0.87C56 

0.36306 

0.36241 

0. 85654 

0. 85818 

0. E494 5 

0.87126 

>1 

HC fiASS/MPDE 


LB/MPPE 

0. 01093 

0.11084 

0-00429 

0.06205 

0,05578 

0.02615 

0.01951 

» 

NOX MASS/PPOE 


LB/HDOE 

O.OOOOl 

0 . 0005 c 

0.00225' ' 

0.C7274' ■ 

'0.01392 

’0.00014 “■ 

■ O.OOOOl 


CP '•'Ass/Mi'or 


LB/MHOE 

0.07959 

1.8'?865 

0.36506 

4. 67996 

4.33900 

0.46496 

0.03349 

«• 

HC •^nOE/STO.CYCLF 

9> 

6.555 

34,460 

1.411 

20.412 

18.349 

8.602 

6. 418 

u 

NCX MQDE/STR. Cvn F 

T 

0 .003 

0.,207 

O’. 930 — • 

'SO. 307 

5.P01 

■'0.060' ~ 

3,003 * 

- 

CD HODE/STD.C VQIF 


1.184 

27.712 

5 .444 

69.642 

64.568 

6.919 

1.242 

«t 

HC EMISSION PEP 

HP 

CYCLE = 

O.OOIR7 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE HC = 

98.21 

% 

«1 

NCX FMtSSlClN PER 

HP 

CYCLE = 

0.00056 

LB/HP CYCLE 

percent 

OF ALLOWABLE- NOX= 

37,32 


7* 

cn EMISSION PER 

HP 

CYCLE = 

0.07401 

LB/HP CYCLE - 

PERCENT 

OF ALL’DWABLE CO = 

176.21 












25 ElinCr eo DFG. , 

O’: HUM 



ENGINE 

-^^-CTTMTITG""' 


■ 


FNGTNF TIMING 2 

4 

5.000 DEG, 

BTPC 

RFfn) 

H.P. 160. 

H.Cn^TTn 27TZ5^ 



• 

UNITS 

IDLE 

TAXI 

TffKf nFC 


APPROACH 

TAXI 

iDLi; 


RUM MUHFFR 
Tt*»E IM MHOE 

MI N. 

2102 

1.00 

2103 

11.00 

2096 

0.30 

2097 

5,6c 

2093 

6.00 

3.00 

2TCT5 

l.OO 


^PFerr • 

RP‘* 

G04.30 

120 3. 7B 

2694. 93 

2430.66 

2356.19 

1108.92 

615.72 


PSS. MnpsF POWER 

HP 

0.06334 

1.2783? 

147,73372 

118.91029 

65.62022 

1T6 3765 ~ 

—0:27776 


F/S HATig WPAS. 
F/A RATIO CALC, 


0.0952 

0,0994 

0. 0953 
0.0960 

0.0862 

0.0855 

0.0934 
0, 0833 

— cnw?F5 — 

0, 088 7 

— i?ny«o — 

0. 0964 

(T.‘0996 

0.0977 


5: niFF. IN F/A 

z 

A .4 29 

0.742 

-0.837 

-0.173 

=Tir8'77 

■31562' 

— -2.'i5r 


A IP FLOW 
FUEL FLOW 

LRS/HP 

LPS/HP 

52. OB 
4.06 

8?, 99 
7.9 1 

919.59 

79.26 

753.51 

62.88 

46frs'i 
41. 85 

01.20 

7.55 

49 : 07 — 

4.99 


VAP"R CLOW 
HU*^iniTV GO H?0/I,fi 

LPS/HR 
t)PY AtP 

0.00635 

0-P53 

0.01009 
0 . R 5 1. 

C.G^BOS 
0. 746 

0,07679 

0.713 

0.04222 

0.632 

O.O07SR 
0 .679 

cr; 00836 

1.1 71- 


OFVJ POINT 
PELATIVR HUMIDITY 

OEG.F 

• 

-24 .276 
0, 54 

-?4 .31 1 
0. 54 

-25.227 

C.48 

-25.517 

0.46 

-26.272 

0.40 

^ 5 ; 897 
0.44 

■"^'21.366 

0.74 


PARrMFTER 
IMn.AIR TgMp, 

IN.HG. 

PEG.F 

2° .04 
80.39 

2?. 04 
60.36 

2''. 05 
80 .26 

29.05 

80.38 

29. 05 
30.75 

" 29.05’ — 
79.99 

29.04' "" 

80.40 


MAX. OKT 

OEG.F 

295. 13 

288.28 

450.37 

450, 2S 

356.69 

537:37 

291.90 

4> 

Ln 

HC WFT 
NCX WET 

PPM 

PPM 

35243.50 

5.42 

8992.69 

24.30 

156 <^'.76' 
340.35 

1610. 76 
777.82 

"'1977. 40 

224.46 

■"6479.84 

24.82 

36955.67 

5.44 


CP WFT 
r02 WFT 

i 

T 

8.5148 

5.9300 

9.4123 

7.3167 

7.2139 

0.7208 

6. 4709 
9.0975 

8.2439 
8. 1758 

“'9.4753 - 

7. 1955 

■■■■8.5226 

5.9345 


n? UPT 

H2C COPPFCTtON 

9! 

2.9008 

0.87510 

0. 2896 
0.86757 

0.1132 
0. 86695 

C.1438' 
0. 3643 0 

c":i324~ — ■ 
0.86349 

~~0.26?6 
0.8 5839 

3.4008'"""”'" 

0.89955 


HC mass/hddf 

LP/MDOE 

0.01790 

0 .03013 

0.00400 

0.05672 

0.05304 

0. 02000 

0. 01831 


Nnx MASS/wnOF 

cn vass/mode 

LB/NDDE 
LB/ MODE 

O.OOCOl 

0.08549 

0.00870 

1.65749 

0.(50287 

0,37145 

” 0.08B74 
4. 50386 

0.01951 
4. 3 7083 

0,00019 

0.44162 

"O.OOOOl • 

0,08345 


HC CnnE/STD. CYCLE 

<V 

5.889 

26.357 

1 .345 

18.659 

17.449 

6.578 

6,022 


NCX MOCF/STO. CYCLE 
CO fPOF/STO. CYCLE 

7, 

T 

0.004 

1.272 

0. 292 
24. 6b 5 

i:i97”" 

5.527 

~ify. 974 
67. 022 

a . 128 

65.042 

o:o79 — 
6.572 

0,004" 

1.242 


HC EMISSION PER HP 

CYCLE = 

0.00156 

LB/HD CYFLE 

PERCENT OF ALLOWABLE HC = 

82.30 



NOX EMISSION PFR HP 

CYCLE = 

0.00070 

L8/HP CYCLE 

PERC 

ENT OF ALLOWABLE NOX= 

46.68 

* 


CO EMISSION PER HP 

CYCLE = 

0.07196 

LP/HP CYCLE 

PERCENT OF ALLOWABLE CD = 

171.34 




w 


TABLE XlVa. TEtf-HUHIDlTY, 80°F, 0% 


‘ • 

CYCLE NO. 1713 


CELL- 

17 

DATE 2/20/76 





25 

PTDCi SO DEG.F 

, 30^ REL. HUMIDITY 


E MG I NE 

- LYCnMING 

0-32 0-0 1 AO 


ENGINE TININP 

25. 000 OEG. 

OTOC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 




UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

“Idle , ' 

RUN MUMPER 
ttmf in vnne 


MIM. 

1713 

1,00 

1714 

11,00 

1715 
0. 30 

1716 

5.00 

1717 

6.00 

1718 

3.00 

1719 

1.00 

ENGINE SPEED 


BPM 

589. 9B 

1202.40 

270B.7O 

2431.98 

2350.07 

1202.04 

600.06 

OBS, HnPSFPOWER 


HP 

0.7746$ 

1,42120 

150.36636 

119.29573 

64.50072 

1.65261 

“0;8£910- ” ■ 

F/0 PATIP MEA5. 
E/A PATin CALC. 


: : : 

0.0950 

0-0942 

0.0991 

0,0905 

0.0874 

0.0853 

0.0834 

0.0B33 

0.0904 
0.0893 . 

5T'5941 
0. 09R0 

DT091'9 

0.0965 

? OIFF. IN F/A 


y 

-3.R8B 

0.’7? 

-2.467 

-0.175 

-1.214 ■ 

4 .122 

* 4 : 974 ™ 

AIR FLOW 
FUEL FLOW 


LBS/ HR 
LB5/KR 

52.05 

5.10 

89.31 

8.85 

920.78 

80.52 

748.80 

62.48 

463, 78 
41.91 

86.81 

8.17 

y?.-4'2 

5.09 

VAPOR FLOW 
HUMini TV GR HZD/LB 

LOS/ HR 
DRY AIP 

0.36054 

4B.4B5 

0.60743 

47.607 

6. 2 1 1 5 8 
47.222 

5 . 0692 0 
47. 388 

3.06465 

46.256 

0,55737 

44.944 

5“.3'5063 

44.291 

DEW PPP'T 

relative humidity 

PEG.F 

.. 

46,? 66 
23.52 

45.670 

26.92 

46 .096 
25. 62 

46.371 

25.90 

45.775 
26. 69 

44,°40 

26.10 

44. 56T0 
25.99 

PAP^NF TCR 
INP.AIR TFMP, 


IN. HO, 
PEG.F 

79.20 

82.08 

29.28 
83. 16 

29.28 

85.21 

29.2 8 
85,19 

“ 2 '9 . 2 8 
83,56 

29.20 

83.26 

29".2‘8‘ 

82,95 

MAX. CHT 


OEC.F 

270.70 

280.56 

447. B9 

445.7° 

360. 48 

700.79 

— ?57;?b S: 

o\ 

HC HFT 
MOX WET 


PPM 

PPM 

37087.67 
5. 74 

10686.06 

1R.P5 

156A.16 
309. 99 

1595.96 

695.23 

1986.00 

179,25 

TtTlS^'iQT 

17.67 

7TT6'5F.'73 ^ 

4.42 

cn WFT 
CO 2 WET 


V 

8.4170 

7.3900 

10.0582 

6.9015 

7.1052 

8.7735 

6.3940 

9.0609 

8. 3550 
8.0319 

9.5869 

6.0408 

7,9286 

5.7582 

02 WET 

H20 CORFECTIOM 


y 

3.2914 

0.87951 

0.2829 

0.86216 

0. 0916 
0.86355 

0,1197 

0.85523 

0.0990 

0.86091 

0.3251 
0. P 5004 

^.5939 
0. 06B29 

HC M4SS/»‘PDF 


LP/MpDE 

0.01914 

0. 10444 

0, 00413 

0.05619 

0.05330 

0.02588 

0.02024 

NnX MASS^NooE 
CO MASS/vpDE 


LR/ MPDE 
LB/MODE 

0.0000 1 
0.08584 

0,00058 

1.94291 

0.00265 

0.37026 

'0.0793 0 
4.4497? 

0.01559 

4.43206 

C. 00015 
0.4 8223 

D.OOOOl 

0.08421 

HC MPDE/STO. CYCLE 

qp 

6.295 

34.855 

1.360 

18.485 

17.534 

8 .513 

6.657 

NCX Mpnr/gT^Q. cycle 

cn MODE/STD. CYCLE 

r 

TS 

0.004 

1.277 

0.242 

28.012 

1.103 

5.510 

33.043 

66.216 

6.494 

65.953 

0.061 

7.176 

0."0‘« 

1,253 

HC FMTSSION PER 

HP 

CYCLE = 

0 .00177 

LP/HP CYCLn 

percent of ALLOWABLE HC = 

03.20 


NOX FMISSinN PFR 

HP 

CYCLE = 

0.00061 

L0/HP CYCLF 

PERCENT OF ALLOWABLE NOX= 

40.95 


CO EMISSION PER 

HP 

CYCLE = 

0.074QS 

Lfl/HP CYCLF 

percent of ALLOWABLE CO = 

176.30 



TABLE XIVt. TEMP-HUMIDITY, 80°F,' 30% 


r 


c 


r?CL‘E'“CT7“r72i3 




T3lSTF“"27'2I3/7S' 


~ “IT 

DTpC, 86 OEC. 

F, 30% REl 

..HUMIDI TV 


ENGINE - LYCrjNINR 

0 320-hlAD 



EtJniNE Tlt^IMG 

25.000 DE'er 

BTOC • 

.RATED H.P. 160'. 

H.C 

. RATIO zri2^ . 





UNITS 

IDLE 

TAXI 

TAKE OFF 

Tlimf" 

APPROACH 

TAXI 

I DL E 


RUN NUMPER 

time in MHUE 


MIN. 

1720 

l-OO 

1729 

11.00 

1723 

0.30 

1724 

5.00 

1T25 

6.00 

772^5 

3.00 

17T0 

1.00 


ENGINE SPEED 


RPN 

FRfi.lA 

ll9B.no 

2702. 19 

2426, 28 

2350. 1? 

1199.94 

607.38 


OeS. HORSEPOWER 


HP 

0.56560 

1.63U96 

150.29028 1 19. 17101 

5T7iJ3^9r 

0752290 ( 

0. 08136 

1 

F/a RATIO MEAS. 
F/a RATIO CALC. 


_ _ _ 

0.0D31 

0.0D76 

0. 0934 
0.0P73 

0. 0866 
0.0852 

0.0842 

0.0833 

0. 090? 
0.0894 

0.0930 
0. 0976 

DTTIfOI 

0.0967 


? DIFE", Iw F/A 



4.H5P 

4. 126 

-1.560 

-0.999 

-0 .9'24^ 

"■■4.091 ■ 

-3.449. 


AIR FLOU 
F1JFL Flow 


LPS/MR 

LPS/HR 

53.70 

5.01 

86.92 

8.12 

928.45 

60.38 

747i56 

62.94 

467797 

42.23 

64.3 L 
7.91 

51 .45 
5.15 


vapor flow 

HUMiriTV GR H20/LB 

LPS/HR 
DRY AIR 

0.3A127 

44.A?3 

0.54188 
43 .64? 

71.02710 

45.441 

4. 78535 
44. 809. 

Tz^rripi 

43. 789 

CrT5'?505 

43.511 

3T3Z468 

44.177 


DEW Pri*"! OEG.F 

RELATIVE HUNIOITY 

4A.580 

26.33 

44.235 

25.64 

45.295 
26. 44 

4 5. ,010 
26. il6 

44.435 

25.47 

?7.,0S5 
7 5.62 

44:195' 

26.34 


eARO'^FTFR 
INE.AIP temp. , 


I N.HG. 
DEG.F 

29.20 

02.57 

. 29. 2P 

82. 99 

29.28 

63.28 

29.28 

03.39 

33.43 

,67.79 

"'29. 2S~ 
82,. 10 


NAX, CHT ' 


dEO.f 

291787“ 

295766 

433."45 

446.43 

363. 76 

3?T7Cf?^ 

?36”.92T~ 


HC WET 
MOX WET 


PPM 

PPM 

3796 3-77 
3. 11 

9390.93 

15.03 

1532.35 

292.59 

1561.75' 

603.02 

195'1.09 
17?. 00 

9706.93 

14.91 

34896.46 

i.-ie 


cm "TIP T 
C02 WET 


y 

8.1410 
5. 6444 

9.376 1' 
7.0706 

r.'O460 

8.74B7 

6.396 1 
9,0484 

8.0030 

9; 526? "" 
6.9P74 

— 7.9199 

6. 1517 


02 WET 

H20 CORPECTIOM 


•r. 

3.5535 

0.06945. 

0.2160 

0.34953 

0. C84? 
0.86092 

O.1'O04 

0.85906 

0.0897 

0.86135 

0,6 5008 

T'.'Of'BI 
0. 09502 


HC MASS/'^ODE 


LB /NODE 

O'. 01988 

0.08753 

0.00406 

0.05503 

0.05200 

0.02796 

0.01791 


rnx '<Ass/‘ionE 
CO NASS/’AODE 


L P/NDDE 
LB /MODE 

0.00001 

OiC042T 

0.00045 
1 ,72725 

0.00251 

0.36896 

0. 06893 
4.45475 

'0.01508 

4.45026 

0.00012 

0.46479 

0.00000 " 
0.00117 


HC MonF/STD. CYCLE 

'K 

6.540 

28.793 

1.335 

1 8.104 

17.369 

7.558 

5.P93 

o o 

-- 

- “O ©• 

s p 

WDX MODE /STD. CYCLE 
CO MODE/STO.CYCLe 

% 

* 

0-002 

1.254 

0.1R9’ 

25.703 

1.046' 

5.491 

28.722 ■ 
66.291 

'6.283 

66.343 

'"0;050' 

6.917 

■ O.OOl 
1.208 

HC EMIS? IDN PER 

HP 

CYCLE = 

0.00163 

LB/HP CYCLE 

PFRCENT 

OF ALLOWABLE HC = 

85 .59 


NOX EMISSION PER 

HP 

CYCLE = 

0.00054 

LB/HP CYCLE 

PERCENT 

DF ALLOWABLE NOX= 

36.29 


^ Frf 

Cn EMISSION PER 

HP 

CYCLE = 

0.07275 

LR/HP CYCLE 

PFRCENT 

OF ALLOWABLE CO = 

173.21 


- -It 











, ,3 




TABLE XIVc. 

TEMP-HUMIDITY. 

, 80°F. 

30% 



■ iS IZJ 



YCLF rn. 1720 


CELL-17 


OATF 2/20/76 


25 

BTDC, DO DFG. 

F, BOS RFL 

.HUMini TY 


ENGINE - LYCOMING 

O-370-nIAD 



ENGINE TIMING 

25.000 DEG, 

BTDC 

RATED 

H.P. 160. 

H.C 

RATIO 2. 

i'25 




UNITS 

IDLF 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

TAXI 

ffUlE 


RUN NU”P=P 
time IN MPOE 

MIH. 

1720 

l.OO 

1732 
1 1.00 

1733 

0.30 

1734 

5.00 

1735 

6.00 

1736 

3.00 

"173C 

1.00 


E^'GI^'E SPEpn 

RPM 

598-lA 

1201.02 

2694.21 

2432.22 

2349. 53 

1210.50 

607.38 


PBP. HGPSBPPWFR 

HP 

0.56560 

1.21296 

150.50031 120.12238 

65,81119 

T. 05446 

0^58i3S 

• 

F/A RATIO MEAS. 
F/A RATIO CALC. 

^ 

0.0R3L 

0.0976 

0,0952 

0.0979 

0. 0874 
O.OB54 

0. 0849 
0.0835 

0.0917 

0.0894 

075979 

0.0934 

tHTiJO"! 

0.0967 


% DIFF. IN F/A 


4.859 

2.8 59 

-2.23.3 

-1.62? 

-2,526 

-4.620 

-3. 449* 


AIt> FLOW 
FIIFL FLPW 

LPS/HP 

LBS/HR 

53.78 

5.01 

89.70 

R.54 

921.70 

80.56 

756.31 

64.20 

463, 57 
42.50 

63,72 

8.20 

51.45 

5.15 


\J^pr,o FLOW lRS/hr 

HU'MniTY GR H20/LB OPY AIR 

0.34127 

44.423 

0.54794 

42.761 

5.91629 

44,99? 

4.76533 
44. 105 

2.89328 
43. 538 

0,51743 

43.265 

0.32'466 

44.177 


DEW POINT DFG.F 

RELATIVE HUMIDITY S 

44.580 

26.33 

43.520 

25.56 

44.810 
25. 80 

44.570 

25.60 

44,020 

25.00 

43'. 755 
25.24 

44. 1 95 
26.34 


BAPC'E TFR 
INn.A IR TEMP, 

IM.HO. 
PEG, F 

29.28 

82.57 

29.28 

82.23 

29,27 

83,47 

29.il 
83 .43 

29.27 

83.51 

?9. 2 7 
82. «0 

'29. 2^ 
82.10 


MAX. CHT 

■ OEG.F 

291.82 

264.92 

430. 53 

447.05 

351.48 

295. P6 

23S7‘92 

00 

HC WPT 
NOX WET 

PPM 

f>P H 

37963.77 
3, 11 

9304.92 

13.71 

1566 .66 
26fl,73 

1596.96 

626.20 

2078.61 
155, 16 

T9 54 . A"? 
1 1.28 

^4896.45 

.1.18 


CO WET 
CO 2 WET 

? 

or 

8.1410 
5. 6444 

9.5036 

6.9532 

7,0496 

8.6832 

6.4143 

9-0132 

8.3028 

7.9977 

9. 8673 
7.2184 

7,9909 

6.1517 


P2 WET 

H20 CPRFECTIOM 

y 

3.5535 

0.86945 

0.2116 

0-85556 

0.0637 

0.86439 

0.0957 
0. 86199 

0.1023 

0,86701 

0.2844 

0.8788P 

3.0681 

0.89502 


HC NASS/MOPE 

LB/MOOE 

0.01988 

0.09004 

0.00413 

0.05708 

0,05601 

0.00487 

0.01791 


NOX ‘^ASF/MOPE 
Cn HASS/MnpE 

•LB/MOOE 

LB/MOOE 

0 .00001 
0.06427 

0,00043 

1.01757 

0.00230 

0.36756 

0.07251 

4.53106 

0,013 54 
4.42187 

0.00000 
0. 4 8499 

0.00000 
0. 0811 T 


HC modF/STP. CYCLE ?! 

6. 540 

29. 618 

1.360 

18.776 

18,425 

1 .601 

5.893 


NCX''Jncr/STP. CYCLE" ■■?!” 
CO Nnof/STO. CYCLE % 

6.002" 

1.254 

0.179 

27.047 

0,'957V'" 

5,470 

' 30.211 
67,426 

5'. 643 
65,802 

0.038 

7.217 

O.OOL 

1.208 


HC EMtSS ION PER 
NOX EMISSION PER 

HP CYCLE = 

0.00156 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

82 .21 



HP CYCLE = 

0.00056 

LO/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

37.03 • 



CO emission per 

HP CYCLE = 

0.07368 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO * 

175.42 



r 





80“F. 







TABLE XlVd, TEKP-HUniDlTY. 

30 % 






CYCLE NO. 1900 

CELL- 

17 

DATE 2/24/76 


' 




25 BTOC, 80 OEG-F 

, 60? REL. HUMIDITY 


ENGINE 

- LYCOMING 

0-32 0-DIAD 



ENGINE TIMING 25.000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C, 

RATIO 2. 

125 




UNITS 

IDLE 

TAX I 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

idle 


RUN NUMBER 

time in mode 

MIN. 

1900 

i.oo 

1901 

11.00 

1902 

0.30 

1904 

5,00 

1909 

6.00 

1906 

3.00 

1907 

1.00 


ENGINE SPEED' 

RPM 

600.66 

1205 .76 

2703 .75 

2435.88 

2353.07 

120 5.04 

604.26 


DBS. HORSEPOWER 

HP 

0.33533 

1.16796 

147.00542 

120.36665 

64.74423 

1.30164 

0.58610 


F/A RATIO MEAS. 
F/A RATIO CALC. 

mm mm 

0.0937 
0. 0956 

0.0922 

0.0960 

0.0880 

0.0837 

0. 0866 
0.082S 

0. 0898 
0.0864 

0. 0941 
0. 0956 

0.0932 

0.0929 


t DIFF. IN F/A 

X 

2.016 

4.138 

-4.865 

-4.673 

-3.732 

1 .612 

-0.393 


AIR FLOW 
FUEL FLOW 

LBS/HR 

LBS/HR 

52.36 

9.91 

93 .69 
6.64 

924. 19 
81,32 

772.77 

66'.91 

474.48 

42.60 

90.26 

8,50 

53.33 

4.97 


VAPGR. FLOW 
HUMID! TY GR H20/L6 

LBS/ HR 
DRY AIR 

0.65986 

88.216 

1.18120 
83 .255 

12.06709 

91.399 

9.98209 

90.422 

6. 07329 
89,599 

1.18426 

91,839 

0.70855 
93. 017 


DEW PO INT 
RELATIVE HUMIDITY 

DEG.F 

63. 117 
57.68 

63. 177 
57.67 

64.272 

58.81 

63.952 

58-92 

63.612 
5 7, 06 

• 64.207 
59.69 

6<t-3'72 " 
50.12 


BAROMETER 
IND.AIR TEMP. 

IN.HG. 

DEG.F 

29.18 

79.32 

29.18 

79.39 

29.18 
79. 97 

29 .18 
79.57 

29.18 

80.19 

29.18 
7 9.45 

29. 18 
79.40 


MAX. CHT 

DEG.F 

335.12 

301.58 

426.77 

439-86 

345.92 

29 8.63 

'25 9 ; 04 

4 :^ 

VO 

HC WET 
NOX WET 

PPM 

PPM 

36 847.65 
4,64 

11835.18 

14.21 

1579.36 

235.47 

1630.96 

561.88 

1980.80 

135.49 

rr^53.iif ■ 
13.60 

37149.67 

4.25 


CO WET 
C02 WET 

X 

X 

8.1550 

6.4636 

9.4306 
7. 7230 

7.1715 

9.9103 

6.7546 

10.1764 

B.0976 

9.2900 

9.4419 
7. 8610 

"7.5681 

6.8354 


02 WET 

H20 CORRECTION 

X 

T - •? 

3.3656 

0.85914 

0.3711 

0.82951 

0.0896 

0.85076 

0. 1056 
0,64962 

0. 1187 
0.84858 

0. 3506 
0.83705 

3.5559 

0.86556 


HC MASS/HOOE 

LB/ MODE 

0.01894 

0.11908 

0.00421 

0.06030 

0.05458 

0.03077 

0.01942 


NOX MASS/MODE 
CO MASS/MOOE 

LB/ MODE 
LB/MOOE 

0.00001 

0.08284 

0.00046 

1.07540 

0.00203 

0.37801 

0.06730 

4,93567 

0. 01210 
4.41017 

&.0 0012 
0.49695 

’ OioooOl “ 
0.07821 


HC MOD F/S TO. CYCLE 
■ NOX-MODE / STD.CYCLE 
CO MOOE/STO. CYCLE 

X 

6.230 

39.172 

1.386 

19, 83 5 

17,955 

10 ,120 

6,389 

S ^ 

X 

X 

0,603 

1.233 

0.193 
27. 906 

0.846 

5,625 

28.040 

73.447 

5.040 

65.628 

0.C49 

7.395 

0.003 

1.164 


HC EMISSION PER HP 

CYCLE = 

0.00192 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE HC = 

101 .09 



NOX EMISSION PER HP 

CYCLE = 

0.00051 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= ' 

34.18 


— 

0 IU_ 

CO EMISSION PER HP 

CYCLE = 

0.07661 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

182 .40 


Kk—. 


ts 


TABLE XlVe, TEMP-HUmDITY., SO^F, 60% 



CEn.~I7 — 


272 ^ 16 -- 


25 BTDC, 00 DEG. Ft 60? REL. HUMIDITY 


FNGIN'E f iHlNe" ZS.'OOO DlG. BTDC' 

UN ITS n 


■r/vteoTi;'pV"T6o. 


TAXI • TAKE OFF 


~~H . (TT^rn) 27T21 

■■£1' i M B yrpTPi o'A' C H 


RUN NUMBER 

TI_ME JN_ M_ODE_ 

engine speed 

CIBS." HORSEPOWER 
F/A ratio MEA's'^i 

_ F/A Ratio calc. 

% OIFF, IN F/A 

~air flow 
FUEL FLOW 
VAPOR FLOW 
HUMIDITY GR H20/LB 
■ OEw POINT 
_ RELATIVE HUMIDITY 

'barometer 

__IND.AIR TEMP, 

MAX. CHT " ' 

HC WET 
NOX WET 
CO wet 
C02 WET 
■ 02 WET 
H20 CORRECTION 

HC MASS/MODE 
NOX MASS/MODE ‘ “ ' 
__ CO MASS/MOOE 

HC MODE/STO.CYCLE 
"'NOX MODE/STO.CYCLE 
CO MODE/STD. CYCLE 


HC emission per HP CYCLE 


CO EMISSION PER HP CYCLE 


608 . 94 ^ 

0.A8933 


1893 

_.u.oo, 

1198. lA 
T. 71366" 


2702.37 
T4 7.28726' 


_ 2430.62 
T19. 30269" 


2355.05 
53'. 9 53 1 3 


1210.44 
'1'. 8 300 6“ 


585.40 
"D.B4246 ■ 


— 

0.0924 

0.1008 

0.0875 

““0i084l" 

0. 0894 

0. 0976 

"0.0965 ■■ 


— — — 

0,0940 

0.0971 

0.0337 

0.0822 

0.0862 

0.0959 

0.0931 


% 

1.630 

-3.633 

-4.400" 

■'-2.196' 

“3.554 

“1 .a/ 

— -3,560 


L6S/HR 

55.85 

93.96 

923,48 

763.26 

477,55 

91.34 

51.23 


LBS/HR 

5. 16 

9.47 

80.84 

64.16 

42.69 

8.92 

4.94 


LBS/ HR 

0.70279 

1.18641 

12.01739 

9-91116 

6.08343 ■ 

T:1 5312" 

0.64038 


DRY AIR 

88.079 

88.384 

91.092 

90.397 

69.172 

88.371 

88.600 


DEG.F 

63. 132 

63.092 

• 64.222 

64,055 

63.552 

63 .162 

63.102 


» % 

57.93 

57,18 

59.20 

59.16 

57. 80 

5 7.26 

57.50 


IN.H6. 

29.17 

29.17 

29.18" ■ " 

29.18 

29.18 ■■ 

29.18 ' ■■ 

29.18 


DEG.F 

79.21 

79.56 

79.71 

79.56 

79.73 

79.60 

79.40 

H 

DEG.F 

301.11 

235.39 

434.66 

434.12 

360.54 

298.08 

— ^265,00 

0 

PPM 

35275.50 

13597.35 ■ 

'"'1571.56 ' 

1630.41 

1911.99 "" 

11895.18 

38039.77 ~ 



PPM 

3.99 

11.42 

238. 02 

587.08 

152. 92 

14.27 

4.55 


% 

7,8855 

9.9028 

7.1410 

■ 6,5739 

■■ 7.9986 “ 

9. 6469 ■■■ 

7.7694 — 

* 

% 

6.6276 

7. 7379 

9.8710 

10.0926 

9.3181 

7.9206 

6.7363 


% 

3,3551 

0.4994 

0.0934 

0. 1341 

0. 1060 

0. 3667 

3;7425 


“ 

0.85976 

0.85912 

0.84939 

0.84057 

0.84808 

0,84986 

0.88010 


LB/ MODE 

0.01925 

0.14135 

0.00418 

0. 05899 

0.05295 

0.03243 

0.01932 


LB/ MODE 

0.00001 

0.DOO38 

0.00205 

0,06881 

0,01372 

0. 00013 

"D. OOOOl ■ “ 

— - - ” 

LB/MODE 

0. pesos 

2.03463 

0,37548 

4.70064 

4.37811 

0.51984 

0.07797 


% 

6.333 

46.497 

1.375 

19.403 

17.418 

10.668 

5.354 


% 

0.003 

0.160 

0.855 

"28.670 

' ” ■ 5.'716 

" 0.053”" ■ 

0. 003 

— rwrmm mm 

X 

1.266 

30.277 

5.588 

69.950 

65.150 

7.736 

1.160 


CYCLE = 

0.00205 

LB/HP CYCLE 

. PERCENT 

OF ALLOWABLE HC = 

108,05 



CYCLE = 

0.00053 

L8/HP CYCLE 

PERCENT 

Of ALLOWABLE NOX= 

3 6.46 



CYCLE = 

0.07607 

LB/HP CYCLE 

PERCENT 

OF ALLOWABLE CO = 

181.13 




TABLE XIVP. TEMP-HUHIDITY, 80°F, 60% 


TTftT-n" 


T-VCETT-'' 0 '.“T<f 22 ‘ 


—fiATg T/T 37 Y' 6 '' 

• . ! 


75 P.TDCf PO DFO.Ft 80‘« REl. HUMIMTY 


FNGtME - LYCnMING 0-370-DlAD 


< 

1 

EMr-lflF yimjnp, - ?5 

.000 OEG. 

RTnc 

RATED 

"htp:; "■i6,or 

H.C . 

RATIO 2. 

'1T5 

1 p(^ g 


1 


UNITS 

IPIF 

tAXI 

TAKE OFF 

CLIMF 

APPROACH 





PUK 

NIN. 

1522 

l.OO 

15 23 
11.00 

1524 

0.30 

1525 

5.30 

1526 

6,00 

1527 

3.00 

1.00 


> 

cMr Twp ^occrv 

RP M 

514.04 

1707. 98 

2696.55 

2428.50 

23 54. 09 

1211.82 

590.28 



pfts. ‘htP se P^’VIFR 

HP 

■"'O. "55151 

0.9R459 

148.00591 

120.68347 

65. 43627 

1# 

n — '(T57n 

• 


F/A SAT]r> 

p/^' oATin r.Air ^ 

_ _ _ 

0. 0975 
0.0960 

0. 102 '7 
0.1018 

0.08S1 

0.0863 

0.0856 
0. 0846 

0.0893 
0. 0886 

0 • 1010 
0* 105^ 

0,0950 



% PIFE, IN F/A 

Or 

-i .^77 

-0.543 

-2.013 

-1.181 

-0.770 

^ • ftU 




AIR FLOW 

~VTs/hr 

1 f)S/H° 

59.12 

5.66 

101.15 

10.39 

919 .22 
80, 99 

7 fft.ll 
ftft • ^ 6 

477. 62 
42.65 

107.93 

10.90 

5.51 



VAPn'p FLOW 

LRS/HR 
nn V flU 

1 .0'P089 
130.177 

1.57370 

129.65? 

18.03650 
137 ,351 

■14. 8984 5 
134,374 

9. 05968 
132.779 

2 • 044^ ^ 
132*594 

132. 126 


\ 

PFH PO'IMf fiFO.F 

ociMtUP WllMintTY ■■ • 

74,453 

78.16 

?4. 298 
75 . 7P 

76. 098 
73.79 

75,758 

73.62 

75.305 
72. 74 

75 ,122 
76.67 

‘5 0-84 


J 

pAPHMFTFP 

‘ f M n . A T D T FMt> - 

IM.HC. 
n F 0 . F 

29.38 
R1 .93 

29.38 
82. 72 

29.39 

R5.<i2 

29,39 
85. 14 

29 , 39 
85. 76 

29.39 

P3.77 

81.36 

H 

m » 


MAX. GHT 

DFO.F 

247.14 

P56.55 

407.65 

441.33 

358. 68 

230.15 

— 


I 

HC ^’ET 
NOX WET 

pp*i 

PPM 

“354B4.51 
5 .03 

1461 3.45 
11,60 

1658. 16 
240.98 

1628.56 
678. 1? 

1 870779 
1 5 7. 62 

IPOo 4 *00 
3.^5 

4.19 
7 767 8 


)] 

WFT 

rno u FT 

r, 

w 

' "8.0796" 
5.908 1 

1C. 2573 
6. 486 8 

7.3285 

8. 3785 

6.7695 

8.5978 

8.0447 

7.9387 

lU • 3 ? 1 *l- 

6.0909 

5i5959 


n 

02 WET 

u*>n -rn (?p Frr inw 

m 

3.4?5fl 
0. 87286 

0.5894 
0. 85563 

0.1429 

0.84764 

0.1596 

0.84438 

0. 1559 
0.84481 

0 . 5864 
O.P404P 

0.87636 


)i 

ur ‘ UA c c /A«nnp 

LR/'^nOF 

0.02062 

0.1 6549 

• 0,00443 

0. 06 06 0 

0.05209 

0.05927 

0.T7753 


X 

Nnx f^ASS/*-<nnE 
rr> MAct/MnnF 

LB/^'OnE 

LR/‘'onF 

O'.OOOOl 

0.09279 

0.30043 

2.29580 

0.00208 

0.3”667 

0.07572 

4,97386 

0.01422 

4.42707 

0.0 OO 1 0 
0.66923 

0.08762 



ur Mnnp/CTn- r.vc.i f 

9 

5 .733 

54.438 

1.456 

19. 935 

17. 136 

19.497 

7.411 


<1 

M 

•>TX '^nrF/s'Tn.CVf lf 

cn MOPF/ST n.CYCL F 


0.0C4 

1.3B1 

6 .177 
34. 164 

0.86B 

5.754 

31.551 
74. 090 

5 .924 
65.879 

C .040 
9. 9*^9 

1.304 



4 < 


»t 


HC FUlSSiriW PFR HP CYCtc = 

Nrx rnsyinM pf=^ up fvctp = 


0.002^1 lb/hp cycle 

0,0005S LB/HP CVriF 


PFPCENT PF ALunwaate hc = izf>.bt, 

PERCENT PF ALLDWABLE N0X= 


cn EMISSION PER HP CYCLE = 0.090fl6 L R/HP CYCLE PFRCEMT OF ALLPWA BLF CO = 


197.53 


TABLE XlVg. TEPIP-HUMIDITY, 80°F, 80? 


CELL- 17 raTT= JTTS7T6 T 


' 

2‘i 



. HUMinlTY 


ENGINE 

- LYCOMING 

0-32 0-01 AD 




FN (TTMiT T till's <T 

^57000 TFir; 

RTfTCr 

H.P. 160. - 

H t L • 

KATKI 2. 

TT5 



i 

■1 



niJTTS^ 

rnXF^ 

TAXI 

TTnrrTTFF 

CLTnP 

APPRMACH 

rsn 

nJUE 



RUM MUMFER 
TINP IM Mnnf- 


HIM. 

1529 

1.00 

1530 
II. 00 

1531 
0.30 • 



1534 

3.00 

1 .00 


, 

EMGIMF SPEED 


RPM 

586.50 

1205 .64 

2702.73 

2432,16 

2352.71 

1203.24 

590.04 



OPS. HORSEPO^iFR 


HP 

0, 5AS10 

1.66037 

, 148. 19733 

119.40103 

65.22093 

1.44074 

0.59887 


‘t 

F/A RATIO ME A?. 
F/A RATIO CALC. 


• 

0.0949 

0.0954 

0, 1056 
. 0,1038 

0.0079 

0.0B63 

0.0853 

0,0849 

0. 0890 
0.0884 

6. 

0. 1024 

“■ 0.0921 
0.0955 



?“dTff. im f/a 


■c 

0.606 

-1.741 

-1.815 

-0.436 

-0.702 

2,529 

3.645 


;; 

AtR Finn 
FUFL FLnw 


LfiS/HR 

LOS/wR 

60.19 
5. 71 

104.75 

11.06 

926.24 

01.35 

777.36 

66,30 

' 474,76 

42.25 

97.07 

9.69 

57.37 

5.29 


,1 

VAPOR FLOW 
HIPTDITY GR HZn/LB 

LDS/HR 
DRY AIR 

1. 14*60 
133.119 

1 .99464 
133.299 

18.25377 

137,952 

15. 12091 ' 
136,234 

97^596 

133.524 

1,85246 
133 ,580 

1709922 
133.019 . 


1 

DEW PninT DEn.F 

RFLATIVF HUMIDITY 7 

75,058 

80.73 

75.163 

78.41 

76.349 

73.87 

76.153 

74.22 

75.368 

72.33 

75 .418 
77.52 

75. 133 

Bl.13 



RAPtlMETFR 
IND.AtP TFMd, 


IM.HG. 

DEP.F 

2P.40 
fl 1,59 

29.40 
82. 57 

29.40 

85.65 

29.40 

85.30 

29.41 
85 .29 

29.41 

03.18- 

29.41 

01.48 

N> 

n 

MAX, CHT 


DED.F 

237. 5P‘ 

250,90 

398.37 

■ 438.42 

353.35 

283.95 

2 59',' 3 5 


1 

If 

HC WFT 
MDX WET 


PpH 
P V 

36 92 877.5 
4.75 

9.85 

1609.96 

253.15 

1617.56 

637.56 

1813.18 
171. 80 

... 

r^T7'4^ 

11.85 

4.97 


\ 

Cd WFT 
r02 WFT 



■7.77r3“ 

5. 8133 

10.5864 
6, 3700 

7.2060 
a. 3581 

6 .T5il4 
8.5390 

8.0016 

rurrs^ 

6.3672 

rr&r(i7: 

5,5380 


H- 

D2 WFT 

H?D CDRP.FCTION 


7 

3.6251 
0. 66659 

0.5367 

0.85844 

n.0B51 

0.84709 

0. 1071 
0.P4249 

0. 1119 
_ 0.84436 

0.5634 

0.84364 

3.9227 

0.05902 


•• 

HC MASS/Monc 

. 

LB/MOHE 

0.02197 

0.18731 

0.00433 

0. 06023 

0.05014 . 

0.04388 

0.02100 


V| 

MQX MAS^wohe 

CD mass/mode. 


LB/ MODE 
LR/MRDF 

0.00001 

0.09171 

0.00038 

2.47808 

0.00220^ 

0,38^79 

0.07690 

4.96756 

0.01539 

4.31923 

0. 0 001 1 
0.59026 

O.OOOOl 

0.08525 



HC MODF/STD. CYCLE 

7. 

7.227 

61.617 

1.423 

19. 812 

16.492 

14.435 

7.170 

- 


t'lC'X MuTit / STO. C YCTT' 
rn MnDF/STD, CYCLE 

* 

V 

O.OOT" 

U365 

STHT" 

36, R76 

‘OToTfi 

5,696 

52.(543 

73.922 

6.“412 

64,274 

d:047 

0 .784 

O7f04 

1.269 



HC EMISSION PFR 

HP 

CVCLF a 

0,00244 

LB/HP- CYCLE 

PERCENT OF ALLOWABLE HC = 

128.18 




NDX EMISSION PFR 

HP 

CYCLE = 

0,00059 

LR/HP CYCLF 

PERCENT CF ALLOWABLE NOX= 

39.59 

• 



CD EMISSION PFR 

HP 

CYCLE = 

0,08072 

LR/HP CYCLF 

PERCENT OF ALLOWABLE CO = 

192.19 















u 



1 

TABLE xiVB temp-hiihihity: 

80°F^' 80X 










• -• 








152 
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25 6tpC 

: 90 DEG RFL 

HUM - 0 

<r 

sf 


ENgInS 

- LVCOHiNft 

0-32 0-0 1 AB 



r 

K 

ENGINF timing 25.000 DEG. 

HTDC 

RATED 

H.P, 160. 

mmmm 
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t 

!• 


UNI TS 

IDLE 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

tAxI 

TTn:i — 

• 

I' 

la 

PUM NJMPfp 
TIKE IN «nOE 

MIN. 

2129 

1.00 

■HHuEQI 

2131 

0.30 

2132 

5.00 

2133 

6.00 

2134 

3.00 

2139 
■ 1,00 


3 

ENGINE SPESn 

PPM 

60C.90 

1203.36 

2700.42 

2431 .08 

2345.81 

1206.54 

592. 86 


•» 

t 

OBS. hcpsephwfr 

HP 

0 ,36780 

1.85085 

144. 45166 

1 19. 94756 

64,76999 

0.79970 

0.44805 ' 


tj 

t 

F/A ratio MEAS. 
F/A RATIO CALC. 

: : : 

0.0931 

0.0°74 

0.093? 
0. 0977 

0.0884 

0.0853 

0.0847 

0.0839 

0.0910 

0.0B91 

0. 0945 
0.0986 

0. looO 

0.0952 

- 

•a 

» 

* rilFF. IN F/A 

t 

4.692 

4.760 

-3.507 

-1.040 

-'2.158 

“4.365 

=477 ST) 


I 

T 

AIR FLOW 
FUFL FL^W 

LPS/HR 

LPS/HP 

52.04 

4.34 

85.91 

8.01 

916.14 
80. 99 

766.07 

64.91 

465.99 

42.42 

84.37 

7,97 

49.06 

4.91 


:i 

II 

VAPfiP FLOW 

HUN im,TY gR H2n/LR 

L8S/HR 
DRY AIR 

0.C1645 

2.213 

0.0 270 1 
2.201 

0.-29332 

2.741 

0. 23499 
2.147 

0.13918 

2.091 

0. 0 245 1 
2.033 

070TT4I 
1.914 ’ 

<-n 

*1 

PE'.! POIMT OFG.F 

RELATIVE HUMIPITY Z 

-12.485 

1.10 

-12.510 

1.09 

-12.226 ■ 
1 .01 

-12. R70 
0.97 

"13.330 

0.97 

”13 .765 
0,97 

-14.831 

0.94' 


• 

BARnMFTEP 
IMP.AIP TEMP. 

IN.HG. 

OEG.F 

29.17 

88.02 

?9. 17 
88.26 

29.17 

91.34 

29 .17 
91.20 

29-17 

90.48 

29.18 

89.51 

88.42 



'^AX. CHT 

4 

DEG.f 

301.68 

287.65 

444.43 

454,42 

367.34 

316.19 

?50'.61 


1 

HC WFT 
wnx vjPT 

PPM 

PPM 

35660.54 

8.14 

9496.94 

23.21 

1636. 79 
277.68 

1691.47 

798.60 

2141.71 

lao. 32 

^5 8. '92 
16.82 

■^95¥;'57 

1.73 


a 

u 

cn WET 
CP2 WFT 

X 

% 

8. 1931 
5. 8830 

9.4655 
6. 9448 

7.5363 
9. 3274 

6.7659 

9.2567 

6.5290 
8.3 8 02 

57819? 

6. 7640 

— ?r?r2’cs — 

6.1462 . 


t 

« 

02 WET 

H20 CprpFCTION 

V 

/% 

3.2306 
0. 87556 

0.2594 

0,85721 

0.0836 
0. 86905 

0.1072 

0.86410 

0.0998 

0.B6953 

. 0. 2936 

0.85966 

3.5490 

0.90B10 


1* 

HC MASS/MPDE 

L P/ MODE 

0 .01797 

0.06696 ■ 

0.00428 

0.06086 

0, 05756 

0,02281 

0.01750 

■ 

■3 

NO X MA SS/MnOE 
CO NASS/*'PPE 

LR/MnnF 
L P/MODE 

0,00001 

0,08165 

0.00069 

1.7130? 

0.00235 
0. 3099L 

0.09309 
4.81 172 

0,01570 

4.53064 

0.00013 

0.47786 

0. OOOOO 
0.07899 


1 

9 

HC «nn=/STD.CYCLF 

r 

5.911 

28 .60 5 

1.409 

20.021 

18,935 

7.502 

5.756 


v< 

N'rX V 0 DEV Stf). CYCLE 
CO MODE/STD. CYCLE 

X 

X 

0.006 

1.215 

0,287 

25.491 

0.981 

5,802 

387V 8 6 
71.603 

6.542 

67,420 

(T.'ffSS 
7 .111 

DTCTOl 

1.175 


•s 

< 

HC FMI SSI ON PER HP 

CYCLE = 

0.00167 

LR/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

88.14 



I* 

NDX EMISSION PFR HP 

CYCLE = 

0.00070 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

46.66 



l» 

CO EMISSION PER HP 

CYCLF = 

0 .07552 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

179.82 


a 

‘ 












•ft 


TADI C V\/ n 

TEMP-HUMIDITY. 90°F., 


■ 


— {3-ro — 

3 



lAioLL AV 

U/o 





■^1 



25 BTDC 90 OPG RIEL HUM = 0 X 


rNGIME TIMING 


PUM N'U’tPER 

time in mode 

FMG IME SPF en 

CPS\ HfosE’pnwER 

fTa R/ITin MEAS. 
F/A RATtn CALC. 
* DIFF. IN F/A 


UNITS 


610.50 

0.65785 

0.09T8 

0.0957 

2.080 


RATF.n H.P. 


2138 

11.00 

1203. G9 
0,98099 

0.0961 
0. 0972 
1.290 


TAKE OFF 


2704.59 

146,25673 

0.0882 

0.0860 

-2.477 


CLIMB 


'2434.08 

120,41023 

0.0853 

0.0842 

-1.326 


APPROACH 


2348.03 

65.25134 

0-091S 

0.0896 

-2.410 


121 1. 10 
1.8 783 5 

0. C969 
0.0973 
0.453 


610.74 

0.3914^^7 

0.0930 

0.0 965 

37752 


LP5/HR 


5 4.33 


87.58 


912,75 


770.18 


467. 17 


83.11 



FUFL FLPM 

LPS/HP 

5.09 

B.41 

8 0. 52 

65.69 

42.87 

8.05 

4.91 

<> 

VAPPP FLOW 

' L RS'/ HP 

0.01426 

0.0f315 

0.25896 . 

0, 21233 

0. i2M6 

0.02203 

0.(fi405 


HUM IP I TV GR H 20/LB PRY AIR 


PEW Pni^T 


OEG.F 


1. 83 8 
-15.461 


1 .-850 
- 15.327 


1 .986 
-14, 165 


1.930 

-14.546 


1.845 

-15.266 


1 .855 
-15 .211 


1. 863 
-15. 171 


» _ 

PFLATIVF HUMIDITY 

* 

0.92 

0.91 

0.91 

0.90 

0.85 

0.90 

0.91 ' 

t* 

PAOnUFTFR 

IN.HG. 

29.18 

29. 18 

29.18 

29.19 

29.19 

29.19 

29. IS 


TNO.AIR TEMP. 
MAX. CHT 


PEO.F 

■oIg7?“ 


87.77 

255,91 


38.39 

266.45 


90. 85 
449.14 


90.45 

452.19 


90. 45 
365.30 


89.07 

31(575T 


38 .79 

2157^ 


HC WET 
NOX WFT 
CCl WEf 
C02 WFT 
02 WFT 

H20 r.ORRFCTION 


34613.44 

4,80 

8. 0503 " 
6,0797 
3.2843 
0. 88338 


8837.13 
19.68 
” 97721 1 
7.0°93 
0.2747 
0-86704 


1621,46 
284,4 3 
7.4119 
8. 694 5 
0 . 0963 
0.87234 


1627.56 

738 .99 

9. 0202 
0. 1300 
0.86 761 


2027.00 
1 84.; 54 
8;'53 8 7 
8.0389 
0. 1356 
0.87441 


8882.88 

19.53 

9. '76 74" 
7.13 R4 
0,2560“ 
0.86928 


4.88 

e.o^^T" 
6.1030 
3.2 4’29 
0.87658 


HC mass/mode . LB/MODE 

Mox mass/mode LB/MODF 
cn MASS/MODE LP/MOOE 

HC MPOE/STO.CYCLE 9 , 
NPX MfU)t/STD.T,YrLE S 

cn moof/sto.cycle 9 


_0^.01825_ 

oiocoo'i 

0.08391 

6.005 

0.003 

1,249 


0.083 31 

o.ooiTgo 

1.81122 

27.404 

0.250 

26.953 


0.00 422 
0.00240“ 
0.381 70 

1.390 
1.000 
5. 6P0 


_0^05^00_ 

O.O067'9 

4.87971 

19.408 

36.161 

72.615 


^._05476_ 
O'. 016 15 
4.55943 

18.014 

6.730 

67.849 


_0^2174 

0'.OCOi5 

0,47238 

7.150 

«37?T55“ 

7.029 


^.01822 

o.oooor 

0.08178 

5.994 

■"“njroox 

1.217 



HC 

EMISSION 

PFR 

HP 

CYCLE = 

0.00162 

LB/ HP 

CYCLE 

PERCENT 

OF 

allowable 

HC = 

85.37 

4» 

«3 

NOX 

FMISSinN 

PFB 

HP 

CYCLE = 

0.00066 

LB/HP 

CYCLE 

PERCENT 

OF 

ALLOWABLE 

NQX= 

44,21 

43 

*4 

CO 

EMISSION 

PFR 

HP 

CYCLF = 

0.07669 

Lft/HP 

CYCLF 

PERCENT 

OF 

ALLOWABLE 

CO = 

182,59 


TABLE XV b. TEHP-HUmDITY> 90°F, 07. 






CTCT^ 

T7 


1/76 







?5 6TDC 

90 OEG RFL 

HUM = 0 

X 


ENdiNE 

- LYCOHIMG 

O-3Z0-OIA O ” 




ENGINE TIHfMG 25 

,000 OEG. 

8TDC 

RATFP 

H.P. 160. 

H.C. 

RATIO 2. 
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• 

UNITS 

I BUT 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TTO 

rocE 



PUN .NUf'PER 
Tiwe IN ^<onE 

MIN. 

2194 

1.00 

2145 

ll.OO 

2146 

0.30 

2147 

5.00 

214B 
6. 00 

2149 

3.00 

2T5T 

1.00 



ENGINE SPEED 

RP’' 

606.06 

1206.64 

2693 .85 

2422.62 

2346.65 

1198,08 

619. 80 



res. HOPSEPDWER 

HP 

0.6R531 

0,91926 

146.35709 

1 19. 67929 

65.49466 

1.98lt0 

0.269115 

' 


F/a RATIO MEAS. 
F/a RATin CALC. 


0,0970 
0. 0981 

0.0951 
0. 0973 

0.08C5 

0.0860 

0.0843 

O.0B3B 

0.0915 
0 .0911 

0. 0956 
0,0973 

0.0968 

0.0966 

• 


% BTPf. IN P71 

% 

1.163 

2.338 

-2. 805 

-0.506 

-0,490 

1,^43 

■~^.225 



AIR FLOW 
FUEL FLOW 

LBS/HR 

LRS/HP 

51.69 

5.01 

84.50 
8. 03 

911.90 

80.73 

758.19 

63.88 

465.20 

42.58 

8 3.69 
8.00 

527^2 

5.07 



VAPCR FLOW 
HUVIDITV GR H20/LB 

LBS /HR 
OPY AIR 

0.0 136.7 
1.851 

0.02237 
1 .854 

0.25995 
1 .995 

0. 20661 
1.908 

0. 11875 
1.787 

0.02133 

1.784 

0.01351 

1.805 



DEW PriNT ■ DEG.F 

RELATIVF HUwinlTV X 

-15.306 

0.90 

-15.266 

0.90 

-14.070 

0.92 

-14.716 
0. 99 

-15.766 
0. 84 

-15 .821 
0.86 

—15 • 786 • 

0,80 



BApnMETER 
IND.AI R temp. 

IM.HG, 

OEG.F 

29. l8 
88.63 

2 9. 18 
83.92 

29. 17 
90. 60 

29.17 

90.26 

29.17 

89.97 

29. It 
88,98 

29716 

88.40 

^ 


NAX. CHT 

DEG.F 

320.79 

296,35 

442.31 

443.06 

359.30 

304.71 

294.36 



HC WET 
NOX WET 

PPM 

PPM 

35744.55 

4.20 

3682.11 

19.79 

1561,05 

268.87 

1563.15 

685.27 

1988.90 

159.74' 

9525.95 

18.04 

■33T8 8 . 'Mis 

4.78 



Cn WET 
C02 WFT 

* 

a. 7141 
5.9484 

9.6843 
7. 0556 

7.4527 
8. 7424 

6.6393 

8.9725 

8,6240 

7.4443 

9. 685'1 
7.1221 

8,3 895 
5.8398 



02 WET 

H2C1 CORFFCTIOM 

X 

3.2519 
0. 88S88 

0. 2519 
0.86350 

0.0874 

0.87789 

0. 1371 
0.86578 

0. 1344 
0.873 80 

■ 0. 3032 
0,86464 

i.2948 

0.89379 



HC VASS/MDOE 

LB/MDDE 

0.01814 

0.07570 

0,00407 

0.05557 

0.05346 

0.02337 

0.01738 



NOY’PAlS/'fnOE 
cn MASS/MODE 

L8/M00E 
LB /MODE 

O.bOOOl 

0.08740 

0.00058 
1. 73494 

0.00227 

0.383R7 

0.07892 
4, 6 6 46 6 

0.613"^91 

4.58145 

0.00014 

0.46951 

0700001 

0.08528 



HC MnOF/STO.CVCLE 

X 

5.967 

25. 887 

1.338 

19.279 

17. 5 85 

7.686 

5.716 



TTcX MODE/StD.CWTE” 
CO NOOE/STf). CYCLE 

X 

% 

0.00 3 
1.301 

0.742 

25.810 

0.946 

5.712 

32.882 

69.415 

5.796 

68.176 

57C6T5 
6 .987 

0701313 

1.269 



HC EYISSinN PER HP 

CYCLE = 

0.00157 

LR/HP CYCLE 

PERCENT RF ALLOWABLE HC = 

82.46 




NOX EMISSION PER HP 

CYCLE = 

0.00060 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

39 .93 

•• 



CO ENISSION PER HP 

CYCLE = 

0.07504 

LP/HP CVCLF 

PERCENT OF ALLOWABLE CO = 

178 .68 















25 BTDC 90 DEG REL HUM = 30 '? 


Ef'IGINE - LYCOMING 0-320-DlAD 


T 

1 

ENGINE TIMING 

25.000 DEG, 

8TDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 
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1 

)* 



UNITS 

IDLE 

TAX I 

TAKE npF 

CL IHB 

APPROACH 

TAXI 

IDLE 


11 

1» 

rum mumper 
TINE IN wnne 


MIN. 

2152 

l.OO 

2153 

11.00 

2169 

0.30 

2155 

5.00 

2156 

6.00 

2157 

3.00 

2158 
1 .00 


11 

ENGINE SPEED 


ROM 

613.92 

1201 .74 

2708.91 

2436.47 

2354.45 

1206.78 

615.72 

• 

l» 

f 

PBS. HOPSEPOWER 


HO 

0,72065 

1.23997 

143.86111 

121.12134 

66.55074 

1 .78244 

5130277 


If 

l« 

F/A RATIO WEAS. 
F/A RATIO CALC. 


“ 

0.0951 

0.0973 

0.0996 

0.0979 

0.0898 

0.0861 

0.0362 , 
0.0863 

0. 0906 
0.0898 

0. 0950 
0.0979 

0.0959 

0.0924 

■ 

l» 

» 

^ niFP. IN F/A 


7 

2.3?a 

-1.72R 

-4,118 

0. 03 9 

-0.962 

3 .053 

-3.649 


)1 

n 

AIR PLOW 
FUEL flow 


L6S/HR 
1 RS/HR 

53 .95 
5.13' 

90.21 

3.99 

908.56 

81.57 

794.76 

63.53 

475.92 

43.13 

89.89 

B.54 

53.43 

5.12 


21 

VAPOR FLOW 

hum lOiTY GR H20/LB 

LBS/ HR 
DRY AIR 

0.A9178 
63 .812 

O.S2126 
63 .727 

8.97048 

69.113 

7, 665R8 
67.519 

4. 49672 
66.139 

0.85224 

66.366 

0-50647 

66.351 


t* 

H 

DFW PGIM OEG.F 

RELATIVE HUMIDITY » 

53.381 
30. A6 

53,616 

30.15 

56.176 

31.23 

55.566 

30.56 

55.006 
30. 51 

54.821 

31.50 

54.881 
32 .09 


IT 

n 

PAROLE TFR 
IND.AIR TFMP. 


IN.HG. 

PFG.F 

29.1 A 
RP.30 

29.14 

38.90 

29.13 
90. 75 

29.13 

90.74 

29.14 

90.13 

29.14 

88.91 

29.13 

88.39 

. M 

•• 

» 

MAX. ChT 


nEC.F 

323.35 

297.49 

417.76 

441.79 

365.42 

292.05 

261 . 5‘3 

Ln 

a\ 

ii 

HC WET 
NOX WET 


PPM 

PPM 

35517.52 

5.25 

11350. 13 
14.28 

1654.56 

211.93 

1794 .93 
580.41 

1972.60 

153.14 

16.00 

31373. 11 
5 .41 


If 

>• 

Cn WET 
CO? WET' 



8.3776 
6- 0232 

9.8927 
7. 2491 

7. 4896 
8.7150 

7.2673 

8.2882 

8.2653 

7.7212 

9. 5767 
7. 0294 

7.9240 

7.1467 


at 

02 WET 

H20 CORRECTION 


<K 

3.2197 
0. 86871 

0.3801 

0.86296 

0,1168 

0.86435 

0.1619 

0.35490 

0. 1214 
0.86083 

0.295 0 
0.84839 

3.0054 

0.87952 


j* 

HC MASS/Mnne 


LB/MODE 

0.01884 

0.1 1249 

0. 00435 

0. 06796 

0.05452 

0.02714 

0.01653 


» 

21 

NOX mass /MODE 
m mas S/M PPE 


LO/MODE 
L B/MODE 

0.00001 

0.08782 

0.30046 

1.93773 

0.00181 

0.3R951 

0.07119 . 

5.43810 

0.01371 

4.51527 

0.00014 

0,50176 

0.00061 

0.03253 


4 

*J 

HC NODF/STD.CYCLF 

7. 

6.197 

37.002 

1.432 

. 22.355 

17.935 

fl .927 

5.439 


«a 

NOX MODE /STD. CYCLE 
CO MnOE/STD. CYCLE 

9 

X 

0.004 

1.307 

0.191 

23.335 

0.753 

5.796 

29.662 

80.924 

5.713 

67.191 

0.057 

7.467 

07075? 

1.228 


41 

A* 

HC emission per 

HP 

CYCLE = 

0.00189 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE HC = 

99.29 



M 

NPX EMISSION PER 

HP 

CYCLE = 

0.00055 

LB/HP CYCLF 

PERCENT OF allowable N0X= 

• 36.38 



1 

It 

CG EMISSION PER 

HP 

CYCLF = 

0.08095 

LB/HP CYCLE 

P'FRCENT OF ALLOWABLE CO “ 

192.75 






W _ 

- TABLE XVd. TEMP-HUniDITY, 9G°F; 30X 

ts 

M • 




CYr.LE t- n, “STre TeTl“l'7 PTr? TTTTTE 


25 IMPC 

90 PEG RFL 

HUN = 30 

r 


. . • ENGINE 

- LYCOMING 

O-320-DlAo 




ENGINE TIMING 

2"5 

.000 DEG. 

DTOC 

RATED 

H.P. 160, 

H.C. 

RATIO 2. 

125 






UNITS 

IDLE 

• TAXI 

TAKF GFF 

, CLIMB ■ 

APPROACH 

TAXI 

ITITE 



PUN NU^'PFH 
TIME IN MODE 


MIM. 

2166 

1.00 

2160 

11.00 

2161 

0.30 

2162 

5.00 

2163 

6.00 

2164 

3.00 

tl6^ 

1.00 



ENG IMF, SPEEH 


RPY 

625.20 

1203.36 

2691.21 

2431 .50 

2353.65 

1210.32 

608.58 



PPS. hdrseppwer 


HP 

0.77721 

,1. 18081 

142.66629 

1 10.09018 

66.76169 

1.03743 

0.65360 



F/A OATIC' MEAS. 
'F/A RATin CALC. 



0.09*8 
0.09 76 

0,0997 

0.0956 

0.0886 

0.0866 

0.0356 

0,0057 

0. 0914 
0.0887 

57bW7 
0. 0978 

575797^ 

0.0941 



r 'cTEf"'!!;' f7a‘ 


5 _ 

2.932 

-1. 148 

-'2.329 

0.196' 

-2 .921 

i .214 

-3,529 



AIR FLPW 
FUEI FLPW 


LPS/HR 
l.C S/HP 

54,34 

5.15 

89 .49 
B .92 

901.82 
■ 79.93 

788. 76 
67.49 

478. 24 
43.71 

91.53 

8.67 

52.83 
5. 15 



VAPnR Finw 
HUMIDI TY RR H20/'t.B 

LDS/HR 
ORY AIR 

0.51P43 
66 ,785 

0.84988 
65 .475 

8. 81250 
68.403 

7. 61434 . 
67,575 

4.55633 

66,691 

0.86803 

66.387 

0.50430 
66. 816 



PEW pp*n'T nER.F 

relative HIIMiniTY 2 

55.121 

32.13 

54,946 

31.82 

55,366 

30.95 

55.656 

30.9’3 

55,236 

30.68 

55.026 

31,47 

55.026 ■ 
32 .09 



PARPMF.teR 
INH.AIR TEMP. 


IM.HG. 

DFG.F 

29.13 
88. 62 

29.13 

80.74 

29.13 

90.68 

29.13 

90.45 

29.13 

90.23 

29. 13 
89.17 

z<fni 

83.55 

1 . ■■ 1 1,11 t-t ' II -■ 


RAX. CHT 


PEG.F 

333.77 

2R8.06 

438.00 

443.71 

359.91 

29 8.45 

264.37 

Ul 


HC“u(Rt 
NOX WFT 


PPM 

PPM 

34942i46 

3.50 

10779.07 

14.83 

1636,16 

207.40 

1684.77 
570. 00 

1898.69 

151.00 

10826.07 

14.15 

SSI'S 0. "5 9 
4.37 



CO WET 
cn? WET 


% 

«T 

8.3846 
5. 77C0 

9.8005 

6.9892 

7. 5632 
n . 60 1 5 

7.1859 

8.5959 

8.2134 

8.1654 

9. 5348 
7.0576 

7.8450 
6, 1916 



02 H=T 

H20 CORPECTinM 


% 

3.2602 

0.86943 

0.3209 

0.86402 

0. C820 
0.85827 

0. 1096 
0.85081 

0.1074 

0.86305 

0.3397 

0.84749 

3.6459 
’ 0.89102 



HC MASS/MODE 


LB/MODE 

0.01P66 

0.10604 

0,00426 

0.06315 

0.05288 

0.02920 

0.01896 



NOX mass/mope 
CO MASS/RODF 


LP/ MflOE 
LP/MflDE 

0.00001 

0.08840 

0. 00047 

1 . °0551 

0.00175 

0,38876 

0. 07019 
5,32344 

0. 01362 
4.52146 

0.00012 

0.50826 

O.OOOOL 
0, 08122 

o o 


HC RODF/STD. cycle 

r 

6.1 37 

34. 881 

1.400 

20.773 

17.396 

9.605 

6.237 



■■■Rrix MnnE7sft).''CYCLE 
CO >'nnE/ST0. CYCLE 

«r 

0.003 

1.317 

0.197 

28.356 

■ 0.728 
5.785 

29. 244 
79.218 

5.677 

67.284 

0,05 2 
7.563 

070 03 
1.209 

' U hJ 

O H 

O-S 


HC FMISSIPN PER 

HR 

CYCLE = 

0.00183 

LB/HP CYCLE 

PERCFMT OF ALLOWABLE HC = 

96.43 


-ff-p— 


NPX FMISSI'ON PER 

HP 

CYC IF = 

0.00054 

LB/HP CYCLE 

PERCENT PF ALLOWABLE N0X= 

35.90 




•t 

cn EMISSmM PFR 

HP 

cycle = 

0.08011 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

190,73 


ilii 





^ TABLE XVe. TEMP-HUWDITY, 90°F. 30% 

1 * 







CYCLF FO." 2r?5 CE'LL-17 flATE 3/ 1/76 


2’i PTDC <10 PEG RFl. 

HU*^ = 30 

r 

• 

FNGINE 

- LYCDMING 

0-320-niAD 




ENGIME TIMING 25. 000 DEG* 

BTDC 

. RATED 

H.P, 160. 

H.C. 

RATIO 2. 

12 5 


* 



UNITS 

IDLE 

TAXT 

TAKE PFF • 

CLIHP 

APPROACH 

TAXI 

IDLE 



RUM ^'U^'PER 
TIME IN mcOE 

MIN. 

2175 

1.00 

2168 

11.00 

2170 

0.30 

2171 

5.00 

2172 

6.00 

2173 

3.00 

2174 

l.OO 



ENPIINE speed 

■ RPM 

585. PR 

1198.38 

2704.39 

2426.34 

2353.43 

1209.96 

600.48 



OPS. HOPSpPnWER 

HP 

0.25450 

1 .37437 

143.45305 

119.75954 

65,21518 

1.46875 

CrT62'27'9 



F/A PATIO MEAS, 
F/A RATIO CALC. 

- - - 

0.0915 

0.0930 

0. 0950 
0.0978 

0. 0882 
0.085B 

0. 0848 
0.0839 

0, 09 03 
0.0881 

0.0966 
0. 0961 

0,0962 
0, 0941 



* UIFF. 1^’ F/A 


1.6P9 

2, 943 

-2. 754 

-1 .074 

-2.366 

-0 .433 

' -2.169 


• 

AIR FLOW 
FUEL FLOW 

IBS/HR 

LPS/HR 

54.21 

4.96 

89.44 

8.49 

914.07 

80. 'So 

776.84 

65.85 

473. 15 
42.71 

89.02 

8.60 

51 .66 
4.97 



VAPO® FLOW 
HUf’IPITY GR H2n/te 

LPS/HR 
OPY AIR 

0. 516'8’T“ 
66 .739 

0.85222 
56 .696 

8. 923 70 
68.33B 

7. 55917 
68. 115 

4.54938 

67.305 

0,85329 

67.097 

0.49768 

67.430 



PEW POINT 
RELMIVF HUMiniTV 

DEG.F 

<9 

55.223 

32.44 

55.116 

32.02 

56.104 

31.59 

55 .861 
30.87 

55,454 

30.93 

55.246 

31.44 

55.291 

32.53 



BAPPME TER 
TNP.AIP TFMP. 

IM.HG. 

OFG.F 

?9.14 

R8.4'f 

29.13 
8 3, 73 

29.14 

<50,30 

29.16 

90.75 

29. 16 
90.23 

29.15 

89.46 

29.14 

88.43 

Ln 

CO 


PAX. CHT 

PFG.F 

266.98 

295. 81 

423.70 

442.95 

357. 59 

300.77 

273 .58 



HC WFT 
MOX WET 

PPM 

PPM 

36303.61 

3.37 

10805.07 

14.25 

1608.53 
21 1.76 

1697.17 

585.76 

2012.62 

139.06 

10663.06 

14.04 

35 301. "55 
3.61 



CO WET 
CO? WET 

T 

V 

'0 

7.6305 
6. 8775 

9.^686 

6.9724 

7.4668 
B. 8651 

6. 9862 
9.4902 

6. 20 74 
8.4665 

9. 604 <> 
7.6144 

7.8276 

6.6090 



02 WET 

H2n CPRRFCTION 


3.4434 

0.86190 

0.3684 

0.85001 

0. 1180 
0.85733 

0. 1264 
0.84579 

0.1159 

0.85704 

0.3499 
0.8 5344 

3.3734 
0. 88025 



HC MASS/‘'0(T£ 

LB /MODE 

0.01911 

0. 10451 

0,00423 

0.06247 

0.05525 

0,02815 

0.01826 



NCiX f'ASS/MGDE 
CO MASS/PQDE 

L B/ MODE 
LB /MODE 

0.00001 

0.07938 

0.00045 
1 .31006 

O.OOIRI 

0,38838 

0.06985 

5.08272 

0.01237 

4.45249 

0.00012 

0,50120 

o.oooOl 
0. 07891 



HC HnOE/STD.CVCLF 

T 

6.256 

34.37B 

1.3 92 

. 20.550 

18.174 

9 .261 

6,007 

• 


NOV Unor/StO.CYCl E 
cn MnoF/STO. CYCLE 

r 

0.002 

1.181 

0.186 

26.935 

0.752 

5.779 

29. 105 
75.636 

5. 152 
66.257 

0.050 

7.458 

0.002 

1.174 




HC EWISSIOM PER HP CYCLF = O.OOIP2 LP/HO :VCLF ' PERCENT np ALLOWA6LE HC = 96.05 

NPX E^»ISS^O^^ PFR HP CYQLF = 0^00053 LB/HP CYCLF PEPCENT OF ALLOWABLE NOX- 35.25 

CO EMISSION PEP HP CYCLE = 0.07746 LB/HP CYCLE PERCEMT OF ALLOWABLE CO = 184.42 


TABLE m. TEMP-HUMIDITY. 90°p; 30% 














CYCLE NO. 


22A9 


CELL-17 


D/VTE 3/ 'S/Yfi 


25 BTOC 90 DEG REL HUM = 60 3! 


ENGINE - LYCOMING 0-320-DIAD 


t1 


ENGINE TIMING 

25.000 OEG. 

BTDC 

RATED 

H.P. 160. 

H.C, 

RATIO 2. 

125 





UNITS 

IDLE 

• TAXI 

TAK.F OFF 

CLIMB 

APPROACH 

TAin 

nJTE 

* 

rum number 

. TIME IN MODE 


MTN. 

22A9 

1.00 

2257 

11.00 

2251 
0.30 . 

2252 

5.00 

22 53 
6.00 

2256 
. 3.00 

2255 
1.00 . 


ENGINE SPEED 


RPM 

606.06 

1206.98 

2705.07 

2632,66 

2353. '97 

1203.00 

589.62 


DBS. HCPSEPC1WFR 


HP 

0.05671 

1.28610 

160. 25963 

119. 13761 

65.91776 

1.22287 • 

0.60172 


F/A RATIO MEAS. 
F/A RATIO calc. 


“ “ “ 

0.099B 

0,0981 

0.0973 
0. 1026 

0,0901 

0,0878 

- 0.0898 
0,0888 

0.0925 

0.0385 

0. 1019 
0.1019 

0. 0961 
0.0956 

■ 

% riFF. IN F/A 


3? 

-1.732 

6.656 ‘ 

-2.566 

-1. 131 

-6. 252 

C70?6 

T75TI 


AIR FLOW 
FUEL FLOW 


LBS/HR 

LeS/HR 

56. AA 
5.63, 

102.60 

10.02 

897.51 
80. 86 

808.19 

72.61 

679.70 
66.3'6 ■ 

96.66 

9.66 

54731 

5.11 


VAPOR FLOW 
HUMIDITY GR H20/LB 

L8S/HR 
DRY AIR 

1.06501 

132.082 

1.88906 
129. 162 

17.30679 
136. 96T 

15.26302 " 
132.197 

9.01612 

131.569 

1.76775 
129 .275 

1.00617 ' 

129.676 


DEW POINT 
RELATIVE humidity 

OEG.F 

% 

76,138 

61.33 

73.808 

59.68 

76. 983 
59.26 

76. 563 
59.23 

76. 308 
59,50 

73 .683 
5 8.65 

73.81)3 
60.05 ' 

H 

Ln 

VO 

PAROMFTFR 
IND.AIR TEMP. 


IN .HG. 

DEG.F 

29. 07 
89.19 

29.07 

89.81 

29.07 

,91.19 

29.06 

90.75 

29.06 
90. 33 

29.07 

90.12 

297117 
89.50 ■ 


MAX. CHT ■ - 


OEG.F 

290.35 

292.62 

630.75 

637. -83 

369.56 - 

302.95 

213760 


HC WET 
MOX WET 


PPM 

PPM 

36189. 57 
6.60- 

15553.56 

a . 62 

1826.88 

165.62 

1911.69 

266.95 

1962.99 
129. 67 

1658 ll65 
9.62 



CD WET 
CD2 jWET 


X 

% 

8.3793 

5.6816 

9.9081 

6.3169 

7.6827 
8. 1997 

8,0095 

7.9785 

8.0067 

8.0986 

9. 7665 
6. 5109 

7755T0 

5.8199 


02 WET 

H20 CORRECTIDM 


t 

3,3669 

0.87556 

0.5733 
0.8 38 53 

0,0580 

0,85002 

0.0822 

0.66621 

0.0932 

0.85717 

0. 5760 
0.8 5365 

3.6032 
0. 86650 


HC MASS/MODE 


LB/MOOE 

0.02059 

0. 17535 

0.00679 

0.07521 

0.05552 

0.06777 

0.02023 


MOX MASS/MODE 
CO MASS/MODE 


LB/MOOE 

LB/MCIDE 

0,00001 

0.09626 

0.00031 

2.20780 

0.00161 
0.39869 . 

0.03377 

6.22761 

0.01186 

6.67650 

0.00009 

0.55697 

OToirooi 

0.08027 


HC MODE/STD. CYCLE 

t 

6,776 

57.682 

1.575 

2^. 739 

18. 263 

15.716 

6.656 


NQX moOE/STD. CYCLE 
CO MODE/STD, CYCLE 

. <» 
X 

0.003 

1.602 

0.131 

32,856 

0.5B7 
5. 930 

16.069 
■ 92.673 

4.963 

66.585 

{rro3'7 

8 .258 

D.ODT 

1.195 


HC EMISSION PER 

HP 

CYCLE = 

0,00250 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

131.60 



MOX EMISSION PEP 

HP 

CYCLE = 

0.00030. 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX= 

19.77 



. CO EMISSION PER 

HP 

CYCLE = 

0.08776 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE CO = 

200.90 




la 


TABLE XV9- TEMP-HUMDITY, 90°F, 60X 




't^'crr7r'o7"r256 


"CK'L- 1 7 P5TrH 3/ 3/76' 


1 

• 

25 

BTOC 90 DEG RFL 

HUH = 60 * 



IRgTFJI 

- LVCOHrWfi 

— 3-320-nJAD 



r 

1 

fcNti INt TIMING 

25.000 DEG. 

BTDC 

RATED 

IITF, 'TfeO, 

H.C. 

prsTTn 27 

TZ5— 



* 

<• 


UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIHR 


Tsxr- 

TDL^ 


>1 

»J 

P.U^ MUM8FR 
Tir'E IN MtlDF 

MIN. 

2256 

l.OO 

2256 

11.00 

2259 

0.30 

2260 

5.00 


Z7F2 

3.00 




ENGINE SPEED 

RPM 

600,90 

1206.34 

2701.29 

2430.84 

2350.55 

1205.64 

610.32 


11 

n' 

CPS, HCPSEPOWEP 


0.62359 

0.89639 

139.92 603 

U8. 92722 

64.69829 

0.96701 

“Cr:504T8 — 

• 

1) 

F/A RATIO MEAS. 
F/A RATIO CALC. 

: : : 

O.lOll 
0, 09B0 

0.1064 
0.102 0 

0.0901 

0.0375 

0.0868 

0.0381 

0.0907 

0.0883 

0. 1 007 
0. 0°99 

U.0962 

0,0964 


ii 

B 

^ PIFP. IN F/A 

% 

-3.051 

-4.076 

-2.890 

1. 537 

-2;5KS — 

=077 <5^ 

0.255 


D 

A TR PLOW 
PLOW 

LRS/HR 

LCS/HR 

53.90 

5.45 

102.15 
10. 86 

899.98 

01.07 

805 .70 
69.89 

475737 
43. U 

93.'7J5 

9.37 

5^85" 

5’.47 


P 

VAPOR FLOW LRS/HR 

HU^■Ib!TY GR H2Q/LB DRY AIR 

0.99676 
129. 459 

1.07716 

120.637 

17.32379 

134,744 

15.28290 

132.779 

a. 91092 
131.218 

1 ,7?948 
130.138 

~T7fi5285 

129.682 


n 

1 _ 

DEW POINT DFG.F 

RELATIVE HUMIDITY • T 

73. 798 
60.07 

7’3. 753 
59.05 

t;;. 193 
60.5 8 

74.783 

59.66 

74. 05'3 
58. 46 

73 '.878 
59.2? 

73:793 

59.76 


r»* 

N 

hAKr'ItTER 
INn.AlP TEWP. 

IN.HG. 

PEG.F 

2 9, 06 
R9.49 

29,06 

89.98 

29.07 

90.71 

2?.07 

90.76 

29.7T7~ 

90.66 

"2 9707 

90.03 

2 9 '.07 

89.64 

H 

II 

TAX* CHT 

TifGTF 

fid, T9 

?72.9?~ 

4m:Tr~ 


— la 

314.52 

— 2Ur.'9T — 

o 


u 

’iffi"VFT” ” 


PPM 

3^332. 6 f~ 



1784.93” 

res? .29 

T957“.W 

T5060';50 37324,69 

» 

.NDX WET 


PPM 

3.80 


8.73 

163,24 

315.75 

128.47 

1 0.67 

3.56 

tt 

f.P WET 


% 

8.32VT 


“10.1679 

/.590a” 

7.7 

“7:'909T 

9. 6530 ' 

r.“!3 92 0 

M 

C02 WET 


t 

5.7749 


6. 5539 

8.22 74 

7.9973 

8.0819 

6,657*^ 

5.7014 

B 

02 WET 



3.3043 


0,59 19 

0.0672 

0,1090 

0. 0996 

0.-67i?? 

— T.-79 1 5 

• 

H20 CORRECT ION 


“ - - 

0.88017 


0.06751 

0.85158 

0.83678 

0.85115 

0.85501 

0.86995 

n 

m 

HC MASS/MpOE 


LB/ MODE 

0.01982 


0.18285 

0,00470 

0,07319 

0.05439 

0.04249 

0.021U 

m 

NOX MASS/HOhE 


LB/MDPg 

5,00001 


0,00033 

0.00139 * 

0.03967' 

0. 01159' 

0,00010 — 

“ 0.00 001 

B 

cn PASS/NfiOE 


L B/flGDF 

0.08906 


2.32540 

0.39480 

6.92729 

4.35318 

0.53929 

0.09923 ‘ 

B 

HC HODF/STn.CVCLE 
^f))r''^0DE7STD .C YC lE” 

■? 

6.520 


60. 146 

1.545 

24.077 

17, 809 

13,. 978 

6,945 

11 

V 

D.003 


0.136 

u.'seo” 

■■ ■ 16,530 

■■ 4.829“ 

• 0l04l 

0.003“ 

M 

CO HGDE/STD.CVCLF 

% 

1.337 


34.604 

5.875 

80.204 

64.779 

8 .010 

1,313 

1% 

H 

HC F Ml SSI ON PER 

HP 

CYCLF = 

O.p0?49 

LB/HP CYCLE 

PERCENT OF ALLDWA&I.E HC - 

131.10 


m 

NPX EMISSION PER 

HP 

CYCLE “ 

0,00033 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX» 

' ' ■ >' 
Z2.12 


tk 

CO EMISSION PER 

HP 

CYCLE ■ 

0.08573 

LB/HP CYCLE 

PERCENT. OF ALLOWABLE CO =- 

204 .12 


4 

• 


■ 

* - 


- 




1 


l) 

— .... ..... 




TABLE XVh. 

TEMP-HUmDITY. 

90°F. 605! 


“1 









RUN MUMPER 2265 2?66 2267 2266 

T IHE IN NODE H IN. l.OO 11.00 ' 0>30 5.00 


19 

U 

ENRIN6 SPEED 

RPM 

600. A2 

1202.76 

2701 .63 

2936.59 

2353.07 

1201.38 

6 01 56 


It 

rt 

OPS. HnpSEPOMER 

HP 

O.A6905 

1. 17689 

139.83336 

120.08937 

65.65809 

0,01309 

0.12983 

* 

ir 

«• 

F/A RATin MEAS. 
F/A ratio calc. 

- - - 

0.0«AI 
0. 09A2 

0.1008 

0.1008 

0.0905 

0.CR75 

0. 0877 
0.0886 

6. 0900 
0.0831 

0. 0901 
0. 0999 

0 .095(1 
0.0952 



% PIFF. IN F/A 

r 

0.135 

-0.006 

-3.309 

0. 983 

-2.000 

1 .90A 

J . 1 66 

X 


n 

A IP FLOW 
FUEL FLOW 

LRS/HR 

LPS/HR 

57.89 

5.49 

100.61 
10. 19 

095.98 
01 .06 

005.90 

70.60 

903.29 

93.97 

^ 8U 

53 • 
5*12 


O 

VAPOP Flow 
HUMIDITY GR H20/LB 

LBS/HR 
DRY MR 

1.08006 

130.721 

1.06377 

129.672 

17.25237 
139 .786 

15.35597 
133. 376 

6. 99037 
130.397 

1 • ft ( 

1.00379 

130.373 



DEM PniMT OEG.F 

RFLATIVE HUMIDITY * 7- 

79.038 
6U. 17 

73. 96 P 
59.75 

75.098 

59.96 

79.773 

59,92 

79.318 
50. 05 

79 .0&3 
59.21 

79.023 

59.98 


n 

PAHOMETER 
IND.AIR TEMP, 

IM.HG. 

DFG.F 

29. or 

89.69 

29.07 
89. 89 

29.07 

90.93 

29.07 

90.87 

29.06 

90.70 

29.or 

90.17 

29,07 

89,77 

w 

iQN ■ ■ 

It 

A 

MAX. CHT 

DEG.F 

2B5.-92 

296.62 

922.09 

990,31 

359.06 

s^a.o'a 

282. 16 

I-* 

>« 

w 

HC WET 
NDX WFT 

PPM 

PPM 

35707.59 

3.71 

16336.63 

9.29 

1769.38 

160.96 

1896.69 

281.18 

1929.99 

132.99 

~rFl(>G~,2l 
1 1.09 

396BI . 95 
9.09 


B 

CO WET 
C02 WET 

7 

Z 

7.6970 
5. 7719 

9.6785 
6. 5171 

7.6672 

0.2197 

7.8855 

7.9177 

'7.7959 

0.0855 

9, 6 102 

6.7099 

ft bV!>U 

5*9952 


B 

02 WET 

H20 CORRECTION 

cw 

*> 

3.7510 
0. 06980 

0.7370 

0.05393 

0.1017 

0.85292 

0. 1082 
0.03909 

0. 1002 
0.09993 

P, 3386 
0.89922 

5.31 iL 
0.06705 


>1 

Ik 

HC MASS/wODE 

LQ/MOnE 

0.02095 

0.18200 

0, 00969 

0.07389 

0.05935 

0.03295 

0.01853 

P-0 

H 

MOX MASS/MODE 
CO HASS/MODE 

LO/ MODE 
LB/MODE 

O.OOOOl" 

0.08693 

0.30039 

2.19093 

0.00137 

0.39757 

0.03596 

6.06752 

0.01216 

9.39975 

0,0 0010 
0.51009 

0. 00001 
0.08126 

H 

41 

4* 

HC MOnF/STO.CYCLF 

* 

6.727 

60.131 

1. 527 

29.290 

17.877 

10.675 

'6.096 

O H 



«> 

NCIX MODE /STd. CYCLF 
CP HODFiTSTn, CYCLE 

Z 

Z 

0.003 

1.299 

0.190 

31.052 

0.570 

5.916 

19.776 

90.290 

5.068 

69.728 

0.090 

7.590 

0. 003 
1.209 

fag: ' 

4k 

HC EMISSION PFR HP 

CYCLF s> 

0.00292 

L9/HP CYCLE 

PERCENT PF ALLOWABLE HC * 

127.32 




NOX EMISSION PER HP 

CYCLE = 

0.00031 

LB/HP CYCLE 

i 

PERCENT OF ALLOWABLE NOX» 

20.60 

• 

^ s 


•I 

<5 

CO EMISSION PER HP 

CYCLE ■ 

0.0B521 

LB/HP .CYCLE 

PERCENT PF ALLOWABLE CO = 

202 .80 


K CO 


TABLE XVi, TEMP-HUM!BITY, 90°F, 602 










CYCLE NO. 2296 


CELL-17 


04TE 3/10/76 



26 BTDC 

90 DEG REL 

HUM = 00 

% 


ENGINE 

- LYCOMING 

0-320-DIAO 




engine TIMIMG 25 

;000 DEG. 

0TOC 

RATED 

H.P. 160. 

H.C. 

RATIO 2, 

125 





UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 



RUN NUN PER 


2296 

2297 

2298 

2299 

2300 

2301 

2303 



TIME IN MODE 

MIN. 

1.00 

11.00 

0.30 

5.00 

6756 

3700 

I7OT 


II 

engine speed 

DPS. HORSEPOWER 

RPH 

HP 

603.36 

0.9731A 

1203.60 

1.20362 

2706,33 

136.80760 

2636,00 

119.69016 

23^6. 87 
66.09357 

r20'772S 

1.66521 

6'D8.6 0 
D.5?677 


w 

F/A RATIO MEAS. 

V V. 

0.09 82 

0.1017 

0.0931 

0.0896 

0, 0906 

0.1061 • 

0.0980 

• 


F/A RATIO CALC. 
% DIFF. IN F/A 

r, 

0,0993 

1.160 

0,1036 

2.025 

6,0885 

-6.858 

0.0906 
0. 860 

0.0886 

-2.666 

0, 1052 
1 .092 

0.0979 

-0.106 


rl 

M 

AIR FLOW 

LBS/HR • 

58.03 

112.68 

861.58 

806,30 

6 87.93 

10 5.66 

55.99 


n 

n 

FUEL FLOW 
VAPOR FLOW 

LBS/HR 
LBS/ HR 

5.70 

1.50852 

11.66 

2.88686 

80.19 

22.70927 

72,08 

20.56792 

66.21 

11.67652 

10.99 

2.61886 

5.49 

1.37576 


a 

9* 

humidity GR H20/LB DRY AIR 
PEW POINT OEG.F 

181.986 

33.209 

179.222 

83.096 

186.506 

83.666 

179.006 

82.999 

170.386 

81.716 

173.525' 
82 .369 

l'71.'996' 

82.116 


Ft 

M 

RELATIVE HUHIDITY 
BAROMETER * 

7, 

IN.HG, 

79.58 

29.00 

78.60 

29.00 

79.61 

29.02 

78,53 

29.02 

76.57 ■ 
29.02 

76.62 

29.02 

■ 77.13' 
29,02 


If 

n 

IND.AIR TEMP. 
MAX. CHT 

OEG.F 

OEG.F 

90.39 

323.61 

90.67 

300.55 

90. 65 
616.35 

90.60 

613.81 

" 90.93 
356. 96 

'■ 90.7,2 
32 8.60 

90.26 

321.76 


n 

« 

HC WET 

PPM 

38131.79 

18205.80 

1833.28 

2056.30 

1977.50 

20370.01 

35109,67 

to 

j’ 

n 

NOX WET 
Cn WFT 

PPM 

Z 

6.46 

8.1501 

8.06 

9.9900 

110. 91 
7.9669 

98.17 
8.2898 , 

98.56 

7.8121 

7.61 
10. 1381 

"■ 3.99‘ 

8.0796 


Al 

>* 

C02 WET 
02 WET 

% 

% 

5. 5236 
3.3366 

6.1979 
0. 7073 

8 , 02 2 0 
0.0852 

■■■ — 7.5990 
0.0709 

'8.0080 
0.08 53 

6.0690 
0. 8076 

5* 7356 
3,1296 


» 

V 

h2o' correction 


0.85776 

0.83988 

0.85055 

0.83272 

0.86636 

0.66588 

0.86209“ 



HC MASS/HOOE 
NOX HASS/MOOE 

LB/MOOE 
LB/ MODE 

0.02232 

0.00001 

0.23030 

0.00033 

0. 00670 
0.00092 

0.08085 
0. 01252 

■ 0.05679 
0. 00917 

0*0 6636 
0.00008 

0,01980 

0,00001 


tr 

CO MASS/MODE 

LB/MODE 

0.09630 

2.69766 

0.60239 

6.66800 

6.63621 

D. 65278 

0.09006 



HC HnOE/STP.CYCLE 
NOX MOPF/STO. CYCLE 

9 

% 

7.363 

0.006 

75.757 

0.137 

1. 565 
0.386 

2lir596 

5.215 

"737581 
3,8 20 

21 .830 
0.033 

r;5T2“ 
' 0,003 


*1 

•* 

cn MPPE/STn.cYCi e 

% 

L.603 

37.168 

5.988 

95.952 ■■ 

■ "65.985 

" 9.716“ 

1.360 


•A 

HC EMISSION PER'HP 

CYCLE » 

b".0030'i 

L 6/HP "CVCL 5 

PERCENT OF ALLOWABLE HC * 

158.26 



■« 

NOX EMISSION PER HP 

CYCLE « 

0.00016 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOk* ' “ 

?7S5 



• 

frreHlSSlON per HP 

CYCLED 

0.1)9 1 3TTT0/HP^1^L1 


217 ,5> 




: TABLE XVj, TEMP-HUMIDITY. 90°F. 80% 






i 

CYCLE NO. 2304 

CELL- 

n 

DATE 3/10/76 






9 

25 BTDC 

90 DEG REL 

HUM = 00 * 



ENGINE 

- LYCOMING 

0-320-01 AO 



t 

engine timing 25 

.000 DEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATIO 2. 

125 



1 


UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

IDLE 


1 

RUN NUMBER 


2304 

2305 

2306 

2 307 

2300 

2309 

2310 

1 A A"' 

-- 


TIME IN MODE 

MIN. 

l.OO 

lUOO 

0.30 

5.00 

6.00 

3.00 

1 •Ou 



ENGINE SPEED 
OPS. HORSEPOWER 

RPH 

HP 

600,54 

0.04764 

U97.7B 

1.43478 

2709,45 

135.39830 

2427. 12 
110.90361 

2350,25 ■ 
64,74720 

1205.64 

1.75673 

592,98 
0. 80505 


U 

F/A PATIO HEAS. 


0.1022 

0. lOIB 

0. 0912 

0. 0894 

0.0903 

0.1075 

. 0,0992 

* 


F/A RATIO CALC. 
* PIFF. IN F/A 

% 

0-0977 

-4.370 

0. 1042 
2. 415 

0,0890 

-2.447 

0.0909 

1.660 

0.0891 

-1.404 

0. 1064 
-1 .008 

0. 0962 
-3.025 


»» 

air fl oh 

LBS/HR 

53.09 

XI 1.55 

890. 16 

810.44 

485. 05 

108-55 

54.99 



fuel flow 

waonn Fl nw 

LBS/HR 

LBS/HR 

■ ’5.42 
1.2B472 

11.35 

2.64528 

81,19 
21. 30072 

72.48 
20. 10144 

43.31 

11.64530 

1 1.67 
2.64700 

5. 46 
1.32644 


» 

humidity G'R H20/LB DRY AIR 

nPW PnTNT OFR.F 

169-404 

81.619 

165 .991 
81.159 

167.504 

81.569 

173. 622 
82.474 

168.058 

81.434 

170 *696 
8U88A 

16B. 852 
81.324 


n 

rflative huHidity 

BAROMETER 

% 

• IN.HG. 

76.00 

29,02 

73.14 

?9,02 

74.36 

29.02 

76.77 

29.03 

74. 16 
29-03 

75.93 

29.03 

74 .60 

29. 03 


j» 

IND.AIR TEMP. 
MAX. CHT 

DEG.F 

OEG.F 

90,22 

304.23 

■ 90.97 
291.14 

90.06 

410.11 

90.79 

417.36 

90.81 

354.30 

90.52 

343.61 

90. 51 
277.34 

H 

-o\ 

n 


PPM 

37985.77 

19558.94 

1897.59 

2113.21 

2080.31 

21092.10 

37912.77 



NOX WET 
cn WET 
C02 WFT 
n? W ET 

PPM 

% 

4.15' 

0.0982 

7.43 

9.9394 

121.84 

7.9885 

113.69 
8.4142 . 

96,93 

7.9784 

6,73 

10.4959 

3.26 

7.8611 



% 

% 

5.7797 

3.4459 

6. 0970 
0. 8U7 

7.9209 
0. 0669 

7.4771 

0.0776 

7.8912 

o.oaoi 

5.9541 

0.8*562 

5* 7426 
3.6556 



H20 CORRECTION 


0.87850 

0.34275 

0.84523 

0.83171 

0.84134 

0.8 5477 

0. 074?? 



HC MASSii^^OnE 
wny MA^^/MODF 

LB /MODE 
LB/ MODE 

0.02059 

O.OOOOl 

0.2446i“ 

0,00030 

0.00498 

0.00104 

0.08369 
0. 01459 

0.05931 

0.00895 

0,0 71'38‘ 
0.00007 

0.02108 

O.OOOOl 


' 

" ' CO MASS/MDOE ’ 

iB/MO'bE 

0.0 0675” 

?’.45682" 

0,41435 

6.58573 

4.49'60'7 

0.70203 

0. 08637 



HC MfiDE/STO.CYCLF 
NOX MODE /STD. CYCLE 

X 

X 

6. 773 
0,003 

00,464 

0.125 

1.638 

0.432 

27.528 

6.077 

19,511 
3. 731 

23 ,480 
0.02 8 

^♦933 
0,802 ■ 


41 

C"0"Mnn E ■/ S T D ; C YC L E 

% 

1.291 

“ 36" 56 0 

6.l66 

98,002 

66 • 906 

10.447 

l. 285 



„ HC 'EMISS ION PFR" HP“’C'yCCE = O’^bOSifeXl’/HI^ C Ycif PFRCENT OF ALLOWABLE Ht = 

.. NnX’EMl’SS! ON~P*F~RnHP~CYCLC « 0 TOOO 1 6 LB/ HP C"YCLE PERCENT OF ALLOWABLE NOX» '' 

. cn EMISSION PER HP CYCLE * “ 0709^*8 LB/HP CYCLE PERCENT OF ALLOWABLfXO ■ 


T66V33 

"roTAC 

l2076«r 


II 


W 


TEUP-HUHItlTY, 90“F. 807, ' 


TABLE XVk. 






rvr.LF wn- 2312 

CELL- 

17 

DATE 3/10/76 







73 RTnr 90 DEG PEL 

HUM = 80 

X 


ENGINE 

- LYCOMING 

0-320-DIAD 




fngine timing 

25*000 OEG. 

BTDC 

RATED 

H.P. 160. 

H.C. 

RATn 2. 

125 



t 


UNITS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

T AX 1 

IDLE 

■ 

1 

0 tiKl filtlMn CD 


2312 

2313 

2316 

2315 

2316 

2317 

2318 



IN MODE 

MIN. 

■ ■ U 00' 

11.00 

0.30 

5.00 

6.00 

3 .00 

1 • uu 


n ' 

“ENGINE SPEED 
DUS. HOP SE POWER 

RPM 

HP 

608.88“ 

0.66639 

1206.62 " 
1,9366? 

2713.89 

139.05676 

2632.10 

118.11688 

2353. 01 
65,07709 

1201 «OB 
1*11414 

0.69660 _ 


Ik 

t/A flATin HFA!?* 


0.0983 

0. 1065 

0. 0906 

0.0903 

0.0896_ 

O.llOO . 

0,0957 

* 

If 

ftAn 0 “calC“ 

9 ntPC. fM P/^ 

7 , 

0,0967 

-1.612 

0. 1066" 
-1,962 

0,0806 

-2.120 

0.0907 
0.50 6 

ob-H6 

-0*96B 

U4 1049 
-4.5B7 __ 

U* U 703 
0*686 


■• 

AIP FLOW 
7' FUEL FLOW 

\t ADno a nu 

LBS/HR • 
LOS/HR 
1 ns /HO 

' 53.32 
5.73 
1, 3R966 

110.09 

888.95 

810.29 

686. 80 

105.68 

57.06 

’ 

II 

' “ 11.72 

2.60627 

80.51' 

22,10362 

73,16 

19.98608 

■“ 63. 36 

11.501A9 

11.60 

2.56806 

5,66 
1. 36117 

1 

■ — — f 

u 

“humidity gr hzo/lb dry air 

DEW POINT DEG.F 

RELATIVE HUMIDITY * 

166,762 ■ 
81.066 
76.07 
29.03 
90.66 
288,67 

165,509 ■ 
80.896 
73.20 
29,03 

176.053 

02,176 

76.98 

29,06 

172,658 

82.206 

165,3 86 
00.959 

■’■”'169.099 

81.689 

1 OD • 99d 
81. 206 

_■ i 

, 

■ ■ 76.69 

29.06 

■" 73.62 " 

29.06 

75.78 

29.06 

73.63 '“ 
29.06 

I 

._i 

' ’ 

PHr nrr: irr\ 

■■ fMO-MR T5MP. ' 

MAV . r WT 

DEG.F 

OEG.F 

90.66 

286.59 

'■ 90.59' 
396. 16 

90.62 “ 
613,29 

90.66 

369.09 

* 90.18 

• 326.20 

90.72 

300.62 

M 1 

« 

HC WET 
" NOX WET 
cn WET 
C0 2 WET i 
02 MET 

PPM 

PPM 

J! 

36936.66 
6.66' 
8. 1110 

19766.96 

1919.69 

2076.31 

2081.01 

22252,21 

39689. 95 

•p> 

«) 

7.63" 

10.2609 

U7.71" 

7.9695 

lift. 30 

8.6886 

98.16 
7. 9006 

6.58 

10.3260 

3.37 

7*fe939 


• 

% 

X 

■■ 5,7956" 
3.3190 

6-2537 

0.7866 

7, 9669' 
0. 1002 

’7.5651' 

O.llOO 

7.9585 

0.1169 

6, 1384" 
1.0665 

T“ 5. 5032 
^3.9086 


H 

“ H20 CORPECTldlT" 

- - - 

0,8677 5'" 

0.85588“ 

07862f2 

0. 83695 

0.8595T" 

0. 8668 1 



3* 

~HC' Mass/mdde 

ndk MA9<;/MnnF 

LB/Mone 
LB/ MODE 

"0.02052“ 

0.00001 

0.26776 

0.00030 

"0.00502 
0. 00100 

0.08265 

0.01522 

0.05936 

0*00907 

^ * u T 3 T 3 
0.00007 

0,00001 


1 * ' 

— CD MaSS/MOOE ■■ 

■■"'LB/MODE 

■“0,09617" 

^2,5 3 706" 

0.61118' 

"6,66191' 

6,45265 

0. 6 162 5 

OoQol 



HC MnOE/STO.CYCLF % 

wnw MnnF /PTn.Cvf.i P t . 

6;7sr 

0.006 

Br,'69S" 

0.126 

nT65:i 

0.616 

sr'rrzcr^ 

6. 361 

r9T52lT' 

3.778 

24 *2b4 
0.02 9 

J • 436 
. 0,003 



tn’ MOOE/STD. CYCLE * 

“ 1.601" 

37.756' 

"6;U9 

99.136" 

66. 260 

10 *063 

!• 


i «» 

HC EHlSSlflN Ptft 

“RPTYCrE"^ 

oro032O LBVhFI'YCTT 

PERCENT OF allowable mc - 

1 DO *23 



<1 

NOX EMISSION PER 

HP CYCLE * 

0.000L6 

LB/HP cycle 

PERCENT OF Allowable nox» . 

1U« 



# 

C0~EH ISSION pfrt 

HP CYCLE* 

ord932F 

LD/HPTTftT 

p‘eR6CNT”o"F ALL'OfrSBLE co « 

222 *02 



) .. 


■* " — ■ ■ 









U 







80% 




«] 


* 

TABLE XVI. • 





/ *• 







' •' 




■ 








■ 




t r 1- '■■■ : 



CYfte NG. crer r^7 ' nsirrF^ 3 / 3/t6 * 


25 BTDC 

90 DEG REL 

HUN = 80 S 

\ 


emrw 

- LYCnHING" 

“0FT2'D=m7nr~ 



E MG INF t1 

OSir-TTElTT- 

of DC 

RATED H.P. 160. 

H ,C, 

ITTITIO 27T 

25 




UNITS 

IDLE 

TAX! 

TAKE OFF 

crtMB 

HTPPROA'CH 

TAXI 

I ULb 


PUN nu»pfr 
T- iyi: IN f«nOE 

MIN. 

22flft 

1.00 

2287 

ll.OO 

22 88 
C.30 

2289 

5.00 

2290 
6. 00 

2291 

3.00 

2293 

1.00 


ENGINE SPEED 

RPM 

600. 00 

1200.29 

2698,05 

2939.02 

2352.95 

1201.86 

601.26 


OPS. HCPSEPOHER 

HP 

0.60930 

0.81P92 

136.22235 

-TT9, 78102 

“55.02197 

t .3 5899 

0 .70957 

• 

F/A RATin MFAS. 
F/A RATin CALC. 

- - — 

0:0908 
0. 0969 

0,1053 
0. lOll 

0.0901 

0.0875 

0.0896 

0.0895 

0.0922 

0.0877 

0.1078 

0.1096 

D.D989 

0.0965’ 


r niFF. IN F/A 

% 

-2.909 

‘ -3.967 

-2.812 

-0. 392 

-9.923 

-2 .809 

-1 .908 


4IR FLOW 
FUEL FLEW 

LRS/HR 
L PS/HR 

55i90 

5.97 

133.93 
10. 89 

883.29 

79.59 

808.75 
72 .65 

980.59 

99.31 

10 8.09 
11.66 

55.21 

5.93 


VAPOR Flow ' 1.0S/HR 

HUMIDITY GR H20/LB DRY AIR 

■f. 9009 5 
1 T7.019 

2.61908 

177.261 

22.92877 

181.718 

21.06 793 
182.395, 

"T2.3 6106 
180.095 

Z;7298l 

176.963 

1.39939 

177.990 


OFW POINT DEG.F 

PEI ATI VF HUNT 01 TY “ 

82, 869 
80.02 

82.879 
80 .00 

83.789 

79.99 

83.9 79 
00.65 

83.309 

77.99 

82 .659 
79.11 

82.999 

79.83 


■"PARONETFR 
IMn.AIB TEMP. 

IN.HG. 

DEG.F 

?9.'09 ^ 

89.86 

29.09 

89.89 

29.09 

91.05 

29.10 

90.76 

"29.11 

91.37 

29.12 

90.0? 

29.15 

93.03 

H 

PAX, CHT 

OEG.P 

289,97 

285 '.98 

90t).87 

427;59 

335 : 89 

3 U 0.6 5 

■ ' 317.69 

Gi 


It 

HC WET ■ 

NOX HFT 

'P'Pir 

PPM 

"■ 36867, 66" 
3.68 

n 72 6. 76 

7.63 

1757.98 

137.22 

T905.39 ■ 

160.99 

1878’,19 — 

109, 18 

~2306O-,2T — 
5.80 

— 38150.79 
3. 27 


5 * 

f 

Cn WET 
rn? WFT 

9 

Z 

7. 8615 
5. 7852 

9.8526 
6. 5006 

7,6238 

0.1370 

'8.2236’ 

7.7380 

7.7339 

8,1597 

1C. 20‘’7 
6.0319 

7. 9068 
5.5858 


tt 

M 

G2 WET 

H2P CriRPECTIDN 

Z 

3.9899 

0,87006 

0.5022 

0.05972 

0. 1118 
0,89285 

0. 13'49 
0.83501 

0. 1270 
0,85093 

1. 1837 

0.86029 

3.7709 

0,36996 


n 

M 

HC NASS/NDDE 

LB/MODE 

0.02069 

0.208'29 

0.00965 

0. 07599 

0.05350 

0.07785 

0.02125 


M 

NDX PASS/MnOF 
CO HASS/HDPE 

LB/MODE 

LR/MOOE 

0.00001 

0.08697 

0.00029 

2.282B9 

0.00115 

0,39172 

0.02060 

6.93956 

0.00961 
9.353 79 

Cr. 0 0006 
0.60118 

u* (juOuI 
O.OA793 


4 ] 

HC PnDF/STD.CVCLF 

% 

6,788 

68.999 

1.528 

29. 033 

17. 599 

25.607 

6.990 

{5 g 


NOX M.npF./STO, CYCLE 

• 1 

0.003 

ij.121 

(T.901 

8’. 503 

9. 0U6 

U .026 

"0. 002 


M 

CO MfiOF/STD. CYCLE 

X 

1.299 

33. 971 

5.829 

95.027 

69.789 

10.137 

1.308 

BtJ 0 

41 

. 

HC EMISSION PER HP 

CYCLE = 

0.00289 

LB/ HP CYCLF 

PFRCFNT DF ALLOWABLE HC = 

151.89 


0""H 

4 } 

«4 

NOX EMISSION PFP HP 

CYCLE ^ 

0.00020 

LB/HP CYCLF 

PERCENT 

DF ALLOWABLE NOX= 

13.22 



H 

CO EMISSION PER HP 

CYCLE = 

0,08952 

LB/HP CYCLF 

PERCENT DF ALLOWABLE CO = 

213,15 


— 


TABLE XVm.' TEMP-HUniDITY. 90°F, 80% 



CYCLE MO. 2279 CELL-17 DME 3/ 3/76 


, 1 
• 

. 25 BTOC 

90 DEG REL 

HUM = 80 

% 


ENGINE 

- LYCOMING 

0-32 6-0 1A6' 



1 

< 

ENGINE TIMING 25 

.000 OEG. 

RTDC 

RATFD 

H.P. 160. 

H.C. 

RATIO 2, 

li5 



t 


UMl TS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

tAXI 

lOLF 


II 

PUN NUMBER 


2279 

2280 

2281 

2282 

2283 

2286 

?285 


<« 

■ TIME IN MOnE 

NIN. 

1.00 

11.00 

0.30 

5.00 . 

6. 00 

3.00 

1.00 


la 

1* 

ENGINE SPEED 

RPM 

508.66 

1206.76 

2706 .69 

2625.86 

2369.53 

1201.68 

6i;.82 


16 

!!■ 

HBS. HCPSEPOWER 

HP 

0.65007 

1.21878 

136.80893 

Ua. 6351 5 

66.60893 

1.31654 

■0.25696“ 

, • 

If 

F/A PATIO MFAS. 

^ 

0.0970 

0. 1076 

0.0905 

0.0905 

0.0800 

0. 1C18 

0. 0979 


I* 

F/A RATIO CALC. 

4. ^ 

0. 0967 

0. 1028 

0, 0(178 

0.0902 

0.0083 

0. 1016 

0.0953 


'* 

niFF. IM F/A 

% 

-0.207 

-6.287 

-2.965 

-0.393 

-0. 566 

-0.197 



Ik 

AIR FLOW 

LPS/HR 

55.5? 

106.63 

883.73 

808.99 

600,60 

101.50 

■“ 56.36 


tl 

FUEL Fir'W ' 

I PS/HR 

5.39 

ll. 26 

79.98 

73.23 

62.66 

10.33 

5.51 


n 

VAPOR Flow 

LRS/HR 

1.6037B 

2.6 3922 

23,15318 

21.09612 

“12.28867 

2.56165 

1.42012 


f* 

HUMIDITY GR H2fl/Lft 

OPY AIR 

176.983 

176.572 

103.396 

182.522 

179.060 

176 .650 

176. 395 


16 

■' 'DFW POINT , DEG.F 

0? .759 ' 

82.729 

83. 963 

83. 916 

03.336 

82 .806 

82,784 


n 

RELATIVE HUMIDITY ** 

r. 

79.95 

79.78 

80,17 

79,57 

73.59 

78.36 

80. 1? 


,1 

RAPOMETER 

IN.HG. 

29. oa 

29.07 

29.07 

29,08 

29.00 

29.09 

29,10 



INO.AIP TFMP. 

DFG.F 

89. 70 

89.02 

90.93 

91.13 

90, 92 

• 90.56 

89.76 


t 

w 

MAX. CHT 

OEG.f 

308.06 

296.23 

622 .21 

629.16 

356. 5r“ 

297.26 

267.33 

U\ ’ 

•« 

HC WET 

PPM 

3 83 L 6. 00 

18283. 81 

1765.05 

1966.59 

T966.69 

TB49 4.82 

3500l .67 



N'PX KET 

PPM 

3.59 

7.66 

132.19 

126.81 . 

102. 93 

7.76 

3.75 


J 

CO WFT 

5? 

7. 9057 

10.1090 

7.7578 

8.3693 

7,7919 

~9, 60B6 

7.6686 



CC2 WFT 

St 

5.55B5 

6.6075 

8.0902 

7. 6679 

7.9523 

6.4474 

6.0312 


» 

02 WET 

r 

3.7306 

0.7606 

0.1185 

0.1108 

0,112r~ 

0, 8265 

3.2851 


w 

H?r CORTFCTION 

- ~ - 

0.R6662 

0.06136 

0.8629T 

0,83570 

0.83509 

0.86666 

0.86867 


If 

M 

HC MASS/MODE 

LB/ MODE 

0.02136 

0.21R76 

0.00660 

0. 07736 

0,05658 

. 0.05748 

0.01986 


» 

MOX MASS/MODE 

LB/MODE 

O.OOOOl 

0.00029 

0.00112 

0.01606 

0.OO93B 

D. 00008 ~ 

0, 00001 


a 

fcn *'ftS$/MODE 

L R/MODE 

O.OR712 

2.39065 

0.39929 

6.57197 

6.33130 

0.59022 

0.0B579 


41 

o 

HC mpof/STO. CYCLE 


7.027 

71.959 

1.512 

25.661 

17.955 

18,908 

'6.536 


43 

NDX MnOF/STO. CYCLE 

% 

0.003 

b.l21 

0.665 

6,696 

3T9’(Tfl” 

0.033 

0.003 


44 

CO MOOE/STD.CYCLF 

7, 

1.206 

35.572 

5. 962 

97.797 

66.656 

8.7P3 

1,277 


41 

M 

HC EMISSION PEP HP 

CYCLE = ■ 

0,00286 

LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

169.34 



V 

H 

NOX fhissiom per HP 

CYCLE ® 

0.00017 

LB/HP CYCLE 

PERCENT OF ALL0HA8LE NQX*= 

11.22 



44 

m 

CO EMISSION PER HP 

CYCLE » 

0,09035 

LB/HP CYCLE 

PFRCENT OF ALLOWABLE CO = 

2 15 . 12 





TABLE XVn, ' , TEMP-HUmDITY, 90°F,' 80% 


cYcte MO. 2111 


CELL-17 


2f71flb 


* 

?5 1 

^TDCf 100 OEG. 

, 0‘XHUM 



ENGINE - LYCPMINO. 

0-320~ftTA“fr" 




• 

ENGIMF TIIYING 

25.000 OEG. 

QTOC 

RATED 

H.P. 160. 

K.C. 

RATin 2.125 




% 

M 


UNITS 

IDLE 

TAXI 

TAKE DFF 

CL IMP 

APPROACH 

TAXI 

IDLE 



II 

RUK NUYPER 


2111 

2112 

2113 

2114 

2115 

2119 

2120 

’ * 


11 

TIME IM MODE 

MIN. 

1.00 

11.00 

0.30 

5.00 

6.00 

3.00 

o 

o 

• 



11 

w 

ENGtME SPEED 

PPM 

603. IP 

1203.84 

7704, 29 

2431.74 

2349.89 

1199.22 

600.66 



l» 

II 

PRS. HCPSEPnWFR 

HP 

O.T'tOll 

1.40785 

145.38794 

1 18.70442 

64.44937 

1.51531 

0.6'i)05^ ' 



IV 

F/A BATID MEAS. 

_ _ _ 

0. C993 

0. 096 2 

0.0879 

0.0860 

0.0904 

0,0899 

UTfSWl 



II 

F/A OATTn CALjC. 

— — — 

0.096B 

0. 0974 

0. 0880 

0. 0356 

0.0905 

0.0925 

0.0959 



a 

* niFF. IN F/A 

% 

-2.501 

1 .296 

0.096 

-0.4L1 

0. 120 

2.9'02 

-0.219 



a 

AIR FLOW 

les/hr 

48.21 

84.49 

905.88 

762.97 

464.25 

77.84 

49,51 



a 

FUFI. FLOW 

LBS/HR 

4.79 

8,13 

79.61 

65.60 

41. 97 

7.00 

4 # fl 1 




n 

VAPnn FLOW 

LRS/HR 

0. 01316 

0,02363 

0.30702 

0.24817 

0. 12574 

0.02193 

0.O1356 



M 

HUMIDITY GR H2D/Lf5 DRY AIR 

1.910 

1.958 

2. 372 

2.277 

'1 .896 

1 ,972 

1 ,917 



Tf 

DEW PDU'T 

DEG.F 

-14.836 

-l<t .406 

-11.295 

-II. 915 

-14. 846 

-14,346 

— 1 8 46 




pflative humidity ^ 

0.67 

0.66 

0.76 

0,75 

0.63 

0.66 

0.66’' 

H 



RAPnwETEP 

IN .HG. 

29.01 

29.0 1 

29. 01 

29.01 

29. OO 

2'9.0'0 

29.00 



M 

IND.AIR TEMP. 

DEG.F 

99.07 

100.55 

102.64 

101.69 

101.36 

10 0. 79 

100.02 



P 

M 

MAX. CHT 

• DEG.F 

298. 13 

290,32 

452.59 

460.57 

367.98 

30 5.35 

26"^. 4l 



P 

HC WET 

PPM 

35712.54 

8984.89 

1707.67 

1684.97 

2048. 70 

6060.60 

“STOAO'.aB ' 



» 

NDX WET 

PPM 

5.87 

23,87 

202.65 

688.13 

221. 48 

34.65 

5.60 




CP wft 

% 

8. 4542 

9. 691 5 

7. 84 88 

7.1598- 

P.5700 

ff.51‘64 

8. 2505 



P 

CD? WET 

? 

5.9328 

6.9853 

8.1288 

8.56»9 

7.6956 

7.5473 

5.9960 



P 

02 WET 

X 

3.4241 

0.3077 

0.1074 

0.1336 

0.1131 

0.2035 

3. 1084 



a 

H2C CnRPECTiaN 

— _ — 

0.90100 

0.86842 

0. 86684 

0. 86736 

0.86B74 

0.86032 

0.89228 



fl 

p 

HC masS/mOOE 

LB/«anE 

0.01703 

0 .08176 

0.00441 

0.06066 

0.05473 

0.01355 

0.01655 



D» 

MflX HASS/“PDe 

LR/MOOE 

0.00001 

0.00070 

0.00237 

0.08026 

0.01917 

0.00025 

"O.OOOOl 



M 

CC mass/mode 

L8/MOOE 

, 0.07970 

1.74295 

0. 40067 

5.09477 

4.52520 • 

0.3 7636 

0.07930 



a 

HC MODE/STD. CYCLE % 

5.604, 

26.894 


19.955 

18.004 

4.458 

5.446 



fl 1 

NDX Mone/STO. CYCLE ? 

0,004 

0.293 


33.442 

7.98? 

0 .105 

OTOO'4 



M 

CO MODF/STD. CYCl F % 

1.186 

25.937 

5.962 

75. 815 

67.339 

5.601 

1.180 



a 

• 

HC FMISSION PER 

HP CYCLE = 

0.00155 LP/HP CYCLE 

PERCENT DF ALLOWABLE HC = 

81 .81 


' 


IV 

« 

NOX EMISSION PER 

HP CYCLE = 

0.00064 LB/HP CYCLE , 

PERCENT OF ALLOWABLE NOX= 

42.82 

• 



m 

m 

• 

CO FMISSION PER 

HP CYCLE = 

0.07687 LS/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

183.02 





II 


W 

: TABLE XVI a. TEMP-HUfllDITY,' 100 °f;,' OX' 


IV 









tVCLE MO. 2121 “XFtT-l7 DJTTP 2/ri/lh — 

“TTTrncTTWlFEGT7"OnT^ GNfilNe - tV COM IMG — 0-32 0-01 ATT 


ENGIMF TIMING 

25.000 OEG. 

8TDC 

9ATED 

H.P. 160. 

H.C. 

RATIO 21 

Tn 





UNI TS 

IDLE 

TAXI 

TXke hff 


APPROACH 

TTIXT 

1 DUE 


RU^ NIJMPEP 
TIMF IN mode 


NIN. 

.2121 

l.OO 

2122 

11.00 

2126 

0,30 

2125 

5.00 

THE— 

6.00 

2127 

3.00 

ZT20 

1.00 


engine SPFED 


■ RPM 

592.56 

1205. 66 

2709.03 

2634.92 

2356.61 

1201.98 

592.32 


TBS. HrPSEpnwER 


HP 

0.A4T21 

0.87619 

166.52666 

120. 66<t76 

65.62136 

— rrmB's — 

— 075319-8 


F/i lATin ME4S. 
F/A PATIO CALC. 



0. 0962 
0. 0959 

0.0930 

0.0968 

0.0883 
0. 08B6 

0.0863 

0.0859 

D.0T2<5 

0.0900 

75709-50 

0,0971 

077)990 

0.0972 


S PIFF. IN F/A 


V 

2 .796 

6i083 

0.060 

i. 8"B9 

”2:' 157— 

“l“. 095 

“2 ,"65*6 


A IP FUnw 
FUEL FLOW 


LPS/HR 

LBS/HR 

60.65 

6.66 

83.95 

7.81 

901.73 
79. 67 

T^.28 

66.09 

^5T87 

62.77 

7"9;Z'6 — 

7.61 

-66 .’3B 
6.63 


VAPOR FLOW 
HU'UOITV GR H20/LB 

LBS /HR 
ORY AIR 

0.01393 

2.012 

0,02296 

1.913 

0.27B69 

2,163 

0.23150 

2.131 

0. 12262 
1.866 

07’0 2292 
2,026 

— 0701555 
2,367 

■ 

nFw •POINT 
RELATIVE HL/iliniTY 

OFG.F 

X 

-16.000 

0.70 

-16.651 

0.65 

-12.815 

0.70 

• -13.065 
0.72 

-15. 361 
0.62 

=13 ,985 
0.69 

— =-ll'.635 

0. 82 

'H 

rarometfr 

IMO.AIR temp. 


IN.HG. 

OFG.F 

2 0.99 
99.51 

2B.99 

100,03 

2 8,99 
101.97 

23.99 
100. 68 

28.98 “ 
100. 57 

— 2 8 -.9 9 

100.13 

’28.99 

99.62 

oo 

r*AX.' CHT 

Hr"'WFf ■ 

Nnx rfFT 


OEG.F 

315.60 

296.23 

660,21 

666.80 

57^71?— 

BTIHTfo 

20’1'777 



PPM 

PPM 

35699.51 

5.50 

8395.33 

26.68 

1603. 86 
257,75 

1699.67’ 

651.36 

21’67 771 
216.27 

5761.8 7 

2 6. 10 

■~36663.6l 

5.66 


rh WFT 
C02 uiFT 


T 

% 

8. 5528 
5.6177 

0.6070 

7.0766 

7.9275“ 
a. 0619 

'T.r096 

8.6330 

8;sift2— 

•7.8803 

9.5507 ■" 

7. 0586 

‘B‘,3699 

6.0772 


02 WET 

H2 0 COPP.BCTIDN 


S! 

3.21Q5 

0.88692 

0.2399 

0.857B6 

0.0600 

0,86750 

0.1062 

0.86051 

0.87535 

077657 

0.8 6878 

3.3'055 

0.90008 


HC NASS/ BODE 

, 

L?/Mone 

0.01686 

0.07670 

0.00613 

0. 0606 0 

0. 05832 

0. 0 2 03 8 

0.01676 


NOX P.ASS/MGDE 
CD MASS/MOOF 


LR/MOOE 

LB/MODE 

0.00001 

0.0P019 

jnooOTT” 

1.67617 

&7J(5215 

0.60351 

C. 07525 
5.00986 

?J7Dr8’85— 

6.52981 

D.croois — 

0.63913 

0700001 

0.07588 


HC NOOE/STO.CYCLF 

T 

5.560 

26.571 

1 .359 

19.933 

19, 186 

6.705 

5,512 


NOX 'inCF/STO. CYCLE 
GO MnOE/STO. CYCLE 

% 

X 

0.006 

1.193 

26.963 

OTFJiT 

6.005 

5Tr3<f6 

76.551 

“7.8'55— 

67.608 

(T.076^ 
6 .535 

’0.003" 

1.129 


HC FMISSION PER 

HP 

CYCLE = 

0.00157 'LB/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

82.81 


- 

NCX EMI$SION PER 

HP 

CYCLE = 

0.00061 

LB/HP CYCLE 

PERCENT OF ALLOWABLE NOX'= 

60 .67 


“ 

cn EMI SSI ON PER 

HP 

CYCLE a 

0.07636 

LB/ HP CYCLE 

PERCENT OF ALLOWABLE CO = 

181 .76 










II 

11 

RUN NUMPFR 
TIME IN MODP 

MIN, 

1AB6‘ 

1.00 

1480 

11.00 

T4bT 

0,30 

1482 

5.00 

T?53 

6.00 

1464 

3.00 

1485 

l.OO 


II 

14 

ENCINE SPEED 

RP.M 

577. 50 

1196.76 

2669.41 

2433.24 

2355.11 

1199.88 

617.99 


II 

II 

CBS. HnoTfPWFR 

HP 

iJ7T34f'; 

1.2558T 

140. 26956 

120, 15779 

65.65^4 

1.34223 

075751?? 


II 

II 

F/A RATIO MEAS. 
F/A RATIO CALC. 

wm ^ mm 

0.0983 
0. 0«i35 

0.1033 
0. 1027 

0.0094 

0.0883 

0.0872 

0.0809 

0.0901 

0.0897 

0. 0978 
0.0983 

0.0975 . 

0.0950 • 


II 

» 

? niFF. iKT fTa 


-a.ricT 

-0.661 

-n265 

f.Rll 

-074'fff” 

OTJS'TiT" 

■■ "- 2 . 574 : 


77 

AIR FLOW 
FUFL FLOW 

LBS/HR 

LBS/HR 

49. 84 
4.90 

95.00 
9. 8? 

0R6.04 
80. 14 

809.15 

70.55 

479.94 
43 .26 

85-47 
ft. 36 

52. 11 

5. OB 


b 

>« 

VAP'^e FLOW 

HUM Ii; TTY OR H20/LP 

LflS/HP, 
PRY AIR 

0.63563 

89.271 

1.16300 

85.627 

1 l.YAOlft 
91.716 

10. 57Tb§ 
91.484 

6.15779 

89.812 

1.0 8946 
69 .226 

0.665'93 

89.460 


n 

1 

pPvn»niNT 
RELATIVE humidity 

PEO.F 

ep 

63,577 

34,50 

62. 162 
31,96 

64,252 

26.12 

64,382 

27,23 

63.872 
27. 52 

63 .577 
3 0,22 

63.586 

33.43 


t7 

If 

PAPO'* FTFR 
INP.AIP TEMP. 

IN.HG. 

OEG.F 

29, 24 
96.06 

29.23 

96.93 

29.24 

106.13 

29.24 

104.87 

29.23 
103. 90 

29.24 

100.43 

29.2"4 

97.10 

H 

» 

SI 

mAx. CTrf ^ 

D'FT'i.F 

P'S!. 60 

302 .83 

449.94 

47IJ765 

384.71 

F3 1.36 

290. 65 


II 

n 

HC WFT 
MHX WFT 

PPM 

PPM 

38379. B15 
2.47 

13483.34 

12.97 

1680. 77 
109.36 

T7' 62.07 
363.9? 

r93t) .'(39 
147.73 

”T(3?9T:I3I 

14.80 

2.83 


u 

M 

c n wf T 
■ CP? WFT 

S 

X 

"7. 8037 
5.9295 

10.7500 
6. 4968 

8.0360 
8. 1788 

8.1663 

7.9849 

8.4797 

7.9092 

9. 867? 
7.0112 

RTTIT?” 

6.1063 


» 

M 

02 WET 

H20 CORRECTION 

T 

4.1272 
0. 8954ft 

0.4703 

0.86123 

0,0901 

0.85209 

0.1226 

0.84160 

0-1201 

0.B5036 

0. 3302 
0. ft 5249 

3.4213 
0. 88260 


V 

» 

HC MASS/MODE 

L P/MQDF 

0.01906 

0.14301 

0.00437 

0. 06837 

0.053 B7 

0.02628 

0.01788 



wnx MAcsA>innE ‘ 
r,o 'lAss/'inoE 

LP/HODE 

LR/finOE 

0.00000 

0.07668 

0.00045 

2.25366 

0.00159 

0.41287 

0.04575 

6.26290 

0.01336 

4.67749 

0.0 0012 
0.49796 

0700(300 

0. 08314 


f» 

HC Mnne/STO. CYCLE 

% 

6.?6B 

47.043 

1.437 

22,491 

17. 720 

8.645 

5.882 


w 

4i 

Nn5rsrODE/"STD.CYC L£ 
Cn MOOE/STD.CYCLF 

Z 

T 

075^2 

1.141 

cm ST 

33, 537 

0.664 
6. 144 

19,061 

93.198 

57TS5 

69.605 

0 .051 
7.410 

0, Oqz 
1.237 


41 

41 

HC FMISSIOM PFR HP 

CYCLE = 

0.00208 

L8/HP CYCLE 

PERCENT OF ALLOWABLE HC = 

109.49 



4 

NOX EMISSION PFR HP 

CYCLE = 

0. 00038 

LB/HP CYCLE 

PEPXENT OF ALLOWABLE NOX* 

25.53 


■ ^ 

fig 


_ ^ 

CO FMISSIOM per HP CYCLE = 


0.08915 LB/HP CYCLE 


PERCENT OF ALLOWABLE CO 


212.27 







ENGINE 


R^J^' MUM PEP 
TI^•F TN ■ 


EMGTMF SPEEP' 
OBS. HQPSE»nWEn 


F/a RATI P meaS. 
F/A RATin q«LC. 


* rtiFF. IM F/a 


VAPOR FLOW 


AIR FUnw LP'^/HR 

FUEL FLOW LP S/HR 

LBS/HR 

HUM in I TY GR H2n/LB DRY AIR 


PEW PPIMT 
RELATIVE HUMIDITY 
BARPMETER 
IND.AIR TEMP. 


HC WET 

NOX W ET 

CO WET 

CP2 WET 

02 WET 

H?.0 CORRECTION 


HC MASS/MOPE 
NOX MASS /MOPE 
CP MASS/MnDE 


DEC.F 

«V 

TnThoT 

DEG.F 


L B/MHOE 


LB/MOOE 

LB/MODE 


HC MODE/STO. CYCLE X 

OnX HOPE /STP. CYCLE % 

cn MnpE/STn. CYCLE ^ 

hC emission per HP CYCLE 


NPX EMISSION PER HP CYCLE 


* 

CO EMISSION PER HP CYCLF 


604.62 

0.43144 


,0.0971 
0. 0042 


3.006 


53.42 
5. IS 
0.71347 

93.494 

647857" 

36.29 

29.26 

95,87 


789.27 


37075. 67 
1.28 
7. '9526 
5,9327 
3.9001 
0. 98633 


1488 

1 1 .00 


120 ? .76 
1. To' 4 51" 


0. 1017 
0. 0903 


2 


65,98 


1,09707 
89 .318 ' 
63.707" 

33 .53 

2 5.25 
97. 14 


324.09 


10465.04 


13.73 
I O', 1202 
7, 0599 
0-4113 
0.86581 


0,01968 0.09967 


O.OOOnO 0,00042 


0.08345 1.91041 


6.475 32. 853 

0,001 0.177 

1,242 23,429 

0.0018 9 LB/ HP CYCLE 


0.00045 L3/HP CYCLF 


0,08454 LB/HP CYCLF 


2681.95 

139.72835 


2429 ,02 
119. 59615 


2354.69 

64.76433 


1199.74 
1 .70686 


601.20 

0,T9*'-3l 



904.34 


80.1 R 


12.09490 
93 .6?^ 
65.-112 
25.72 
?o.2 5 
107, 66 


442.36 


1686.17 


181.67 

8.16"8 0 
a. 0775 
0. 1356 
0.84767 


0.00441 


0.00154 
0.42248 


1.451 

0.642 

6.2R7 


797 .93 


67.74 


10. 64774 

93.409_ 

65. 132 
28. 10 

29.25 
104.69 
474.20 


1699.77 
4_65, 25^ 
7.7"465 
B.1668 
0, llOfi 
0.83584 


0. 06451 
0.0'5720 
5.81077 


21.221 

73.835 

86.470 


6. 2971 1 
92. 1 79 
64 ;'6"92 
2 8 . 81 

29.25 
103.33 
389.99 


1900.79 
142. 71 
8.4785” 
7.8242 
0. 1 138 
0.84262 


0.05255 


0.0127B 


4.63280 


17. 2 86 
5.326 
68.940 


PFRCEMT PF ALLOWABLE HC = 
PFRCENT OF ALLOWABLE NDX= 


PERCENT PF ALLOWABLE CO = 


1.27360 


. 92.531 

64 .605 
32.94 

29.25 
98.76 
232.39 


14171.41 


8. 38 
10. ll"0 
6.7869 
0.5650 
0.8 5762 


0,04124 


0,58195 


13,564 
0,033 
S .660 

99.33 

30.01 


201 .30 


0.69351 
92. 999 
64.672 
35.61 
29. 26 
96.27 


37477.7 


1 .MU 

gr?(T63 
6.1125 
3.6 104 
0.89098 


0.01969 

.0 

0.08521 


5.477 

— 0.0 or 

1.268 


TABLE XVI dl. TEMP-HUMIDin, 100“FV 302 




























CYCLE F'O. 1511 

c ell- 

T7 

CTATE 2/13/76 







?5 '\TfTC, 100 r>EG. 

.F, ?0T RfL . H'JfMnlTY 


EN'GTN'E 

"LYCOMING' 

0-320-DIAD' 




FTi g I NE T r ITg 2 57050 TfiTT" 

wm 

JLATED 

H.P. 160. 

H.CT" 

ft An (3 rr 

125 





UNITS 

IDLE 

TAX I 

TAKE OFF 

(TlMl 

TPWoS'CH 

TTOIT 

run — 



PUr NU"PER 
TIKE tN MnOE 

MIN, 

leii 

1.00 

1502 
1 l.OO 

1503 

0.30 

1506 

5.00 

1507 
6. 00 

1508 

3.00 

1510 

1.00 



. ENCINE SPEEO 

RPM 

5<?2.00 

1196 .04 

2712.21 

2433.96 

2356.97 

1206,54 

595.92 



CPS- HnpsEpnwER 

HP 

0.57781 

1.40238 

142.54568 

119.95354 

67.14340 

0.94445 

0.71125 



F/A RATin MEAS, 
F/A RATIO CALC. 

•i 

.0.0^37 
0. OR'tfl 

0.1042 

0.1013 

0.0839 

0.0871 

0. 0839 
0.0866 

0. 0903 
0.0894 

0. 0988 
0.0988 

0.0945 

0.0961 . 



X 01 FF. ITTF/'A 

r. 

1.187 

-2. 823“ 

-1. 992 

3.264 

-■D.944 

o':o4'2 — 

176 r<? — 



AIR FLOW 
FUEL FLOW 

lbs/hr 

LPS/HR 

55. 2“^ 
5.18 


900.71 

P0.07 

789.99 

66.25 

487.49 

44.00 

8 6,44 
8.54 

55.54 

5.25 



VAPnR FLOW 
HUMIOTTY PR H20/LB 

LBS/HR 
DRY AIR 

0,^AB39 

82.153 

1.17550 

86.143 

11. 32006 
07.976 

9.90544 

87.771 

6.02276. 

86.483 

1,05457 
. 85.400 

0.64901 

81.798 



DEW potor 
PELATIVF HUMIDITY 

DEG,F 

X 

61.337 

33.61 

62.4H7 

33.73 

63 .307 
27.68 

63 .582 
26.97 

63.057 
27. 65 . 

62 .622 
31.26 

S1T2T2 

32.61 



BARCmptf,r 
INO.AIR TFHP , 

tN.HG. 

DEP.F 

29. 3A 
96, 33 

29.32 
95. 55 

29.32 

103.05 

29.33 

104.25 

29.33 

102.79 

29.33 

98.19 



95.24 

H 


MAX. CHT , 

DEO, F 

269.00 

259,23 

417. 13 

469.65 

381. 96 

311.21 




HP WET 
MOX WFT 

PPM 

PPM 

36706.64 

1.52 

13733.31 

8.29 

1671.36 
246. 18 

1716'.37' 

455.91 

IWZ .“59 
154.70 

nr74TJ707 
1 1.32 

36447.60 • 
1.49 



CO wet 
CD2 WFT 

t 

V 

TT94R (T 
5. 8287 

10.6649 
6, 7939 

7.8-?87 

8.4316 

7.3653 

8.4020 

8TT4Tn — 

8.0480 

TO. CT7H? 
6.9852 

57T70'4 

5.8280 



02 WFT 

H20 COPRFCTION 

X 

3.7953 

0.87353 

0. 4765 
0.86573 

0.1529 
0 .85357 

0.0793 

0,83594 

0. 10 93 
0.85150 • 

• 0.3652 

0.85435 

3.6010 

0.87111 



HC MASS/MDOE 

LB/MODE 

0.01909 

0. 14142 

0.00436 

0.06420 

0.05394 

0.02781 

0.01991 



MDX MASS/ MODE 
CO MASS/MnoE 

LB/«riDF. 

LR/MOOe 

0.00000 

O.Ofi*?!! 

0.30029 
2 .25267 

0.0020P 

0.403C4 

0.05524 
5.A446 1 

0. OL42L 
4.72905 

0.00009 
0.51581 ' 

0.00000 

0.08821 



HC MrjDE/STn. CYCLE 

X 

6.541 

46.521 

1. 433 

21.117 

17.743 

9 .149 

6.549 



MDX MODF/STD. CYCLE 
CD MnOE/STO,CYaF 

o> 

A, 

o.ooi 

1.267 

0.120 
33. 522 

0,366 

6,010 

23.017 

81.021 

”5.9 2'5~ 
70.373 

0.07TO 

7,676 

077J01 

1.313 



HC EMISSION pfr HP 

CYCLE s 

0.00207 

L6/HP CVCI.F 

PFRC 

FNT DF ALLOWABLE HC = 

109.05 




NDX FHISSIDN per HP 

CYCLE = 

0.00045 

LB/HP CYCLE 

r 

PERCENT OF ALLOWABLE N0X= 

29-96 




CD emission pfr HP 

CYCLE * 

0. 08450 

LR/Hp :yclf 

PERCENT np ALLOWABLE CO = 

201 .18 




* \ 


TABLE XVI e. TEMP-HUHIDITY, 100°F,, 3W, 


•1 












CYCLE 'Q. 1775 


CELL-17 


DATF ?/23/7ft 


II 


II 


2.5 

OTOC, 100 DEG.F 

t 60? REL 

.HUMIDITY 


ENGINE 

- LYCOMING 0 

-32 0-0 I AD 


ENGINE TIMING 

25.000 DEG. 

BTOC 

rated 

H.P. 160. 

4.C. 

RATIO 2.125 




UNITS 

IDLE 

TAXI 

TAKF OFF 

CLIMB 

APPROACH 

TAX I 

1 1 )L t 

RUN numbfp 
TIME IN MnOE 

MI N. 

1775 

l.OO 

1777 

11.00 

1778 

0.30 

1779 

5.00 

1780 

6.00 

1781 

3,00 

1782 

1,00 

FNGIME SPEFO 

PPM 

5P9.62 

1200.84 

2707.09 

2431.98 

2358.83 

1206.60 

578.64 

OBS. HHPSFPCWER 

HP 

0.5O505 

1.55687 

139.03847 

119.47133 

65.52669 

1. 76143 

0. 57623 

t 

F/A RATIO flEAS. 
F/A RATIO CALC. 

- - “ 

~o.’ior2 

0.0986 

0, 10V7 
C. 1015 

0.0907 
. 0. 0B68 

0.0830 
0. 0884 

0.0891 
0. 0865 

U; 1 
0. 1021 

0#0^82 

0.0991 

t OIFF. IN F/A 

9! 

-2.621 

-•5.120 

-4. 307 

0.498 

-2.925 

- 1 .’9l € 

0* o3I 




AIR FLOW 

LPS/H« 

5 5.67 

FUEL FLOW 

L8S/HP 

5.63 

VAPdR FLOW 

L8S/HR 

1.34975 

nil!' rn TTY GR H20 /Lr 

DRY AIR 

169.721 

PEW PDIT T • 

DFC'.F 

81.464 

PFLATIVE HUMiniTY 

^ <W 

5 8,26 

BARCMFirH 

~ IN.HG. 

29.27 

two. AIR TEMP. 

DFO.F 

98 .69 

MAX. CHT 

DEG.F 

341.09 


108. 74 

896.90 

818.90 

11.28 

81.31 

72.06 

2.59735 

22 .11830 

19.97110 

If 7 . 195 

172.626 

170. 714 

81.464 

82.594 

82. 399 

53,23 

56.86 

55.14 

29.27 

■ 29.27 

29.27 

98.70 

100.71 

101.52 

298. 08 

421.35 

439.89 


484.00 

"107.39 

55.86 

43. 13 

1 l.l P 

5.49 

ll'.'6i053- 

2.54601 

1.33180 

167.920 

165 .050 

166. “07 

■ 81.859 

" PI .474 

81.499 

54.77 

5 5.73 

58. 14 

” 29.27 

29.27 

‘ 20.26 

101.16 

100.17 

93.79 

369.36 

313.32 

271,23 


HC WPT , ■■■ PPW 

Nnx 4FT PPM 

cn WET ^ 

cn? HCT * 

02 WF.T 

H2P CORPFmnN , - - - 

HC WASA/Mfoc LO/MnOE 

NPX ,"ASE/>'nr!F | R/MOnE 

CO MAss/'^nnF 

HC mnF/STD.C YCLF t 

NOX nnnE/STr.CYCL F 

cn HnOF/STO. CYCLE __ 


39841 .96" 

17904.77 

"'1047.56 

2046. 70 

‘2074; 11 ■ 

21752.15' 

51880 '.15 

3.50 

6.71 

139.06 

204.00 

123.03 

ft 

2 • S8 

9. 6741 ~ 

1 1. 9824 

9, 0271 

9.4651 

8.8467 

~ 11.7801 

8.6796 

6.8989 

7.8f)»0 

10.1323 

9.5806 

10. 1521 

7. 5757 

6.9008 

3, 3544 

0,682 3 

0.0923 

0.1000 

0.0982 

1.0263 

3.1236 

0.84737 

_ 0.8 2464 

0, 8K'v78 

0,79870 

0,Q1176 

0.82791 

0 • ft 

0.02257 

0.21973 

0,00480 

0,08144 

0.05075 

0.0 719P. 

0.03356 

o.ooooT 

0.00027 

■""'0.00119 

0,02630 

0.01129 

O.OOOOT 

0,00001 

6 .10833 

2.90634 

0. 4 7116 

7. 44301 

4.95 27 3 

0.77043 

0,09651 

7.426 

7? .279 

1 .605 

26.790 

19,326 

23, bn 

‘ 7.751 

0.003 

0. Ill 

0,496 

■■ 10.957 

4.704 

0 .029 

0.002 

1.612 

43 .246 

7.011 

110.771 

73. 701 

11.465 

1 ,436 


HC FM 1 SSI ON PER H P C YC LF = . 0 . 00 302 I R /HP C YCLE 

*?S I_OM. PER HP CYC LE - 0.00 024 LB/HP CVrcF 


PERCENT OF ALLOWABLE HC =■ 158 « 8? 

P e RC E M T OF AL L OMA B LENOXf lfe«3Q 


CO FMISSinN PER HP CYCLE - 0.10468 Lfl/HP CYCLE 


PERCENT OF ALLOWABLE CO = 249.25 


*r 


TABLE XVIP. TEMP-HUMIDITY. lOO^F. 60X 


172 



CYCLF: NO. 1783 C ELL-l/ f52TE 2/23/76 



.F, 6CZ PEL. HUMIDITY 


fmcing - ly CO Ming 





- ENGINE TIMING 25.000 OEG. 

BTOC 

. RATED 

H.P, 160. ■ 

■T.ir. 

■ ratio 2^. 






UNI TS 

inL'= 

TAXI 

TAKE OFF 

CL rnB 

APPRTlACH 

TAXI 

rPCHF 



PUN NLIWPER 
TI^E IN WnpE 

HIM. 

1793 
I. 00 

1784 

11.00 

1765 

0.30 

1786 

5,00 

ifit 

6.00 

~ 1785 

3.00 

n97j 

1.00 



ENGINE SPEED 

RPM 

616.6? 

1199.76 

2709.75 

2433.24 

2353.91 

1210.02 

596.70 • 



G0S. HDPSEPnWER 

HP 

0.7UP40 

1.56225 

139‘.74'837 

1 19. 58363 

67.57912 ■ 

rT3 8'5Z3 

075'8943 



F/A RATin MEAS. 
F/A RATIO CA.LC. 

“ “ 

0, 0969 
0.0972 

0.103B 
0. 1012 

0.0900 
0. 0869 

0.0875 
0. 0804 

6.0T91 

0.0070 

6ri057 

•0.1019 

O'. 0977 
0,.09f0 



’ST'UVfV. ■ IV'F'/A 

T. 

0.2S0 

-2,549 

-3.446 

0.99 3 

-2.363 

-"3 . 095 

-3.821 



AIR FLOW 
FUEL FLOW 

Les/HR 
. LBS/ HR 

60.15 

*>.R3 

109.07 

11.32 

895.26 
BO. 61 

819.89 

71.76 

482.90 
43, 01 

l’05.60 
11. 11 

56.36 

5.51 



FLPW 

HUMIDITY GR H2Q/LB 

lbs/’hr 
DRY AIR 

1 .6360? 
167. 131 

2.59667 
166. 65P 

22.10556 

172.842 

2"0'.0000'6 

170.755 

ll. 54762 
167. 390 

2.51272 

166.561 

■~1T7’396'4 

166.393 



DEW POINT 
RELATIVE HUMIDITY 

Dl'G.F 

V 

6 1 . 53 6 
58.1 8 

81.519 
5 7.04 

82.619 
56 .4? 

82. 414 
55.24 

81. 869 
54. 80 

^ei .549 
57.20 

81.434" , 

58.52 



&AR5MF1TS 
IND.AIR TEMP., 

I^>.HG. 

OEG.F 

29.26 

90.81 

29.26 

99.45 

29, 26 
101.00 

■ 29.26 ■ 
101.46 

29,26 
101. 11 

29.26 

99.39 

■29.2 5" 
,98.51 

F-* 


MAX. CHT 

■ OEG.F 

289.59 

283. 17 

422.90 

438.65 

363.60 

JO7.20 

2B2.06 



HC WET 
"MOX WET 

PPM 

PPM 

37514.72 

3.49 

19977.97 

6.64 

1830. 18 
135.73 

2091.61 

209.00 

1971 .30 
115,57 

f9A95.94 

6.77 

"38 287. 8 O’ 
3.17 



CO WET 
C02 WFT 

• Z 

X 

9.3351 

7.1831 

11. 6539 
' 7.7970 

9.0951 

10.0849 

9.3986 
9. 5645 

9.0083 

10.0252 

n.96B9 
7. 7550 

'8. 8565 
7,2573 



02 WET 

H2r CORPECTIOH 

Cf 

•t 

3. 1297 
0.83231 

0.8563 

0.82816 

, 0.0895 

0.81268 

0.0984 

0.79705 

6.0890 

0.80991 

'6. 

0.83007 

3. 703'5 
0.85200 

■ 


HC mass /MODE 

LB/ mode 

0.0226? 

0.24535 

0.00481 

0.08319 

0. 055 70 

0.06367 

0.02169 



MOX MASS/MPOE 
CO MASS/MCDF 

LB/MODE 

LB/MODE 

0.00001 

0.11126 

0.00026 

2.83584, 

0.00116 
0. 47281 

0.02693 
7. 38779 

0.01051 

5.03057 

O.lTO'O'OT 
0 .77252 

CfTOOOOl 

0.09918 



HC MODE/STD. CYCLF 

% 

T.442 

80 .708 

1.584 

27.364 

18.322 

20.943 

7.136 

c o 


MOX «nD’E7S'T0.CYfLT 
CO MODE/STD. CYCLE 

% 

X 

0.003 
1 ,656 

0. llO 
42,200 

0.482 
7, 036 

11.220 

109.937 

4T5*0S 
74. 860 

OTD30 

U.496 

0.002' " 
1.476 



HC EMT SSICN PER HP 

CYCLE = 

0.00311 

LB/HP CYCLE 

PERCENT CF ALLOWABLE HC = 

163.50 




NOX EMISSION PER HP 

CYCLE =5 

0.00024 

LP/HP :yclf 

. PERCENT OF ALLOWABLE NOX= 

16.26 


JO ^ 
t~i r® 


* 

CO EMISSION PER HP 

CYCLE = 

0.10444 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

248.66 





as 


: table XVIg. TEMP-HUMIDITY.,' 100°F, 602 




CYCLE NO. 1791 


CELL-17 


2/23/76 


nATE 


25 BTHC t 100 DEG.Fi 6 0? R EL .HWI n I TY FNGINF - LYCHMIMC 0-32 0-D lAD 


ENGINE T FMIMG 

25 

.600 DEG.‘ 

BTDC 

RATF^n 

H.P. 160. 

H.C 

. RATIO 2. 

125 






UMI TS 

IDLE 

TAXI 

TAKE OFF 

CLIMB 

APPROACH 

TAXI 

fiyc? 



RUN NUNPF^ 
TIME IN MODE 


MIN. 

1791 

1.00 

1792 

11.00 

1793 ■ 
0.30 

1 794 
5.00 

1795 

6.00 

1796 

3.00 

1797 

l.OO 



ENGINE SPEED 


RPM 

583.60 

1202.88 

. 2708.13 

2A3A.62 

2359.25 

1208.34 

590.46 

' 


n&S. HCPSEonwER 


HP 

0.18R1A 

1.6A696 

139,62575 

120.23A01 

66. 145"72 

1.024S2 




> f/a ratio mfas* 

. F/A RATIO CALC. 


“ - - 

^0.69'91“ 

0.0977 

0.10A2 
0. 1015 

0.0013 

0.0869 

0.0075 

0.0885 

0.0901 

0.0866 

0. 1037 
0.1022 

0. 1004 
0-.D966 



i * DIFF. IN F/A 


z 

-I.A02' 

-2 .561 

-A. BOA 

U 19A 

-3. 873 

-1 .405 

-3.831 



1 AIR FLOW 

. PUEL FLOW 


LDS/HR 

L8S/HR 

53. A5 
5.30 

105.61 
11. 01 

900. 6A 
82.26 

823.24 

72.01 

487.86 
A3 .97 

10 5.42 
10.93 

53-71 

5.39 



. VAPOR FLOW 

. HUMIDITY GR H20/LB 

LBS/HR 
DRY AIR 

1.2657Q 

165.763 

2.A9729 

165.526 

22.03A8A 
17 1.260 

19. 93092 
•169.473 

11,62730 

166.832 

. 2-49311 

165.540 

1. 27574 
166.254 



. OEH POINT DEG.F 

, RELATIVE HUMIDITY % 

■ 81. AO A 
57.90 

R1.389 
5 7.0A 

82. 539 
56.96 

82. 339 
55.69 

81.82A 

55.08 

81 .439 
. 56.14 

81 ,439 
58.18 



, BAROMETER 

, INO.AIR TEMP. 


IM.H6. 

DEG.F 

29.25 

98.83 

29.2A' 

99.31 

20.2A 

100.59 

29.24 
101. 13 

29.24 
100. 94 

29.24 

99.89 

2*5.24 

98.70 

K 

• 

. MAX'." CHT' 


'deg.'f' 

"3A0.A'I 

3'05".39 

A28.63 

442.38 

370.37^ 

30"4.42 

2/5,30 



, HC WET ■ ' 

i> NOX WET 


PPM 

PPM 

“0*29 O'^ or 
3.76 

1901 A- S9 
7.01 

1850.98 

136.97 

" 2043.10 
193. 60 

2T06 . 

119.49 

IWI"? .7? 
6.87 

40632.02 

3.24 



CO WET 
CC12 WET 


T' 

1 

'■9.A'6B9‘ 

6.8715 

” 11. 67A5 
7.765? 

9.1372 
10. 1233 

9.4552 
9. 5283 

"8.9513 

10.1625 

11.8601 

7.7695 

9. 0968 
7.2669 



. 02 WFT 

. H20 CORRECTION 


X 

3.52A0 

0.8A377 

0.7 136 
0. 8290A 

0.092A 

0.81911 

0.102? 

0.79658 

0.0955 

O.B1600 

0. 6968 
0.82269 

3.4574 

0.85116 



r? 

. HC MASS/MOOE 


lb/moof 

0.02175 

0.22695 

O.OOA92 

0. 08156 

0, 05748 

0.06381 

0.02214 



. MOX mass/mode 

. CO MASS/MnOE 


LB /MODE 
Lp/MOOE 

O.OOOOl 

O.lOlOA 

0.00027 
2. 75392 

o.ociia 

0. A7998 

0.02568 

7.A5988 

0.01109 

5.06919 

0.0(5007 

0.76027 

0- OOOCilC 
0.09799 



. HC MOnfi/STD-CYCLE 

% 

7.155 

7A.653 

1.618 

26. 829 

18. 907 

20.969 

7,284 



. NOX MODE/STD. CYCLE 

- CO mooe/std.cyclf 

% 

T 

6. 003 
1 . 50A 

6.113 

AO. 981 

0.A91 
7. 1A3 

10.701 
111. 010 

4T5T2 

75.434 

0T030 
11 .313 

0. 002 
U458 



* 

. HC EMISSION PER 

HP 

CYCLE = 

0.00299 

LB/ HP CYCLE 

PFRCENT OF ALLOWABLE HC = 

157.44 




■* 

. NOX EMISSION PEP 

HP 

CYCLE = 

0.0002A 

LB/HP cycle 

PERCENT OF ALLOWABLE NOX= 

15.96- 




• 

. CO EMISSION PER 

HP 

CYCLE = 

O.IOA51 

LB/HP CYCLE 

PERCENT OF ALLOWABLE CO = 

248 . 84 




r • 


TABLE XVI h. TEMP-HUHIDITY, 100°F, BOX 





TOTE’"" ?:/23“/'76~r 


» 

1 

?5 PTnC, 100 PEG 

.F, b6^»: oFL 

*HUW IDITY 


E'lGf^E 

- LY'CnMlNG“ 

“o-TriJ^nnr 




f 

* 

EMGINE TIMIMG 25.0CO REG. 

■■flTDC 

ratfo 

H.P. 160. • 

H,C. 

RATIO 




« 

’ 

UNITS 

IPLF 

■TAXI 

TAl?r OFF 

CLI^IB , APPROACH 

TAXI 

IDLE 



kl 

1} 

RUN NU'^PFR 
TIME IM ►'HOE 

M IN . 

1739 

1.00 

1740 

11.00 

1741 

o.?o 

174? 

5.00 

T743 

6.00 

_ P7JT5 

3.00 

IT45~ 

1.00 



<J 

M 

ENGINE SPEED ■ 

RPM 

595. OB 

1200. -30 

2703.45 

2432.58 

2355.47 

1205.28 

608.94 



VI 

II 

DBS. HDFSFPCWER 

HP. 

0.52B37 

1 .OTtg’V 

13T:9344£“ 

T55.8"(52F3 

“S57T53TI 

JS74"8’34 1 

O.oOOOlT" 



If 

<1 

F/a PATIO MEA5. 
F/A RATin CALC* 

J. — . 

Q. IC29 
0,1002 

&. 11 52 
0.1083 

C-ligS 1 
0.0875 

O'. 51156 
0. 0894 

0. 08 73 

OTTOTT 
0. 1 044 

“ DtroU'^T" 
0.0974 



It 

M 

? 0 1 EF . IN F/A 



-L’:72l 

-4.Q76~ 

U # 

=Tf.7I4 

-3 .052 

-3. 035 



n 

n 

AIR FLC?W 
FUEt FLOW . . 

LPS/HR 

LBSAHR 

59.19 

6.09 

114.55 

12.62 

880. 27 
31.06 

811.38 

71.09 

481,07 

43.86 

TPTTFS 

12.48 

61.91 

6.22 



ji 

T< 

VAOQR FLDW 
HUyiDlTY GR. H20/LB 

LPS/HR 
DRY AIR 

1.882R0 

222.676 

3.60502 

220.290 

28.83069 

229.264 

26.45226 

228.211 

15.4273? 
224.4 33 

3.6 5 f60 
221 .039 

r79T'?'93“ 

223.317 



n 

u 

DEW POINT 
RELATIVE HUMIDITY 

DEG.F 

9! 

89.815 

77.46 

89.745 

76.30 

91 .065 
73.09 

9.1,110 

73.78 

9U7550 

73.36 

90. 04,0 
75.83 

915723ir“ 

78.10 

H 


Tt 

» 

gJpTcMTTF'R 
INO.AIR TEMP. . .. 

I N.HG. 
DEG.F 

29.31 
. 98.09 

^ .31 
98.51 

2' 9731“ 
101.32 

297T1 

101.05 

29751 

100.65 

21T73T 

99.02 

297yi 

98.25 

Ln 


3» 

WAX. CHT 

OEG.F 

273.45 

272.46 

43 7. 18 

436. '75 

3 53 . 42 

274.93 

25B73'2“ 



n 

HC WET 
NOX WET 

PPM 

POM 

446^“9.3(5 

4.44 

23‘077 .?9 
6, 32 

1948.19 

127.21 

2147.51 

156.68 

2'185‘."72‘ 
103 .33 

T2'47J’0."22 

6.52 

■“3'94'08,9l 

'3.99 



so 

K 

CO WET 
X02 WET 

*K 

9! 

9 .^6'8l 
6,7879 

11,85o‘9 

7-4464 

9, 1295“ 
9.8119 

9. 5686 
9.1771 - 

8. 9929 
9.3506 

T2. 0901 
. 7. 3478 

9.3104 
6. 8544 



n 

M 

02 WET 

H2fl CORRECTION 


3 *'42 74 
0.83755 

0. 0133 
0.81 839 

O'. OS'S? 
0.81052 

0.08'9'7 

0.7B831 

0.30804 

CT75'6TI5 

0.82310 

3 • f 

0-83950 



r 

a* 

HC MASS/NClOE 

LB/M(10E 

0.02687 

0.30665 

0.00511 

0.08548 

0.06247 

0.08168 

0.02493 



V 

«4 

NOX MASS/wnOF 
CO MASS/wnOE 

LB/MOPF 

LB/MOOE 

0.00001 

0.11410 

6.00029 

3.09926 

0.00108' 

0.47346 

'"'O: 02 02 0 
. 7.52775 

0:0095'6 

5.07776 

O; 0000 8 
0.86896 

o:;ooooi' 

0.11641 



4' 

•t 

HC MODE/STO. CYCLE 


8.839 

100.873 

1.682 

28,119 

20.550 

26,868 

8.201 



4) 

NCX MOnF/STD.CYCLF 
CO Mnoe/STO. CYCLE 

X 

0.004 

1.698 

0.122 

46.120 

0.451 
7 .046 

8.418 

112.020 

"■•3."98'5 

75.562 

o:o3'2 

12.931 

07003 

1.732 




HC 

EMISSION 

PER 

HP 

CYCLE = 

0.00371 

LR/HP 

CYCLE 

PERCENT 

OF 

ALLOWABLE 

HC = 

195-13 


NOX 

EMI SSION 

PER 

HP 

CYCLE = 

0.00020 

LB/ HP 

CYCL E 

PERCENT 

OF 

ALLOWABLE 

NOX= 

13,01 


CO 

• 

EMISSION 

PER 

HP 

CYCLE = 

0.10799 

LB/HP 

CYCLE 

PERCENT 

OF 

ALLOWABLE 

CO = 

257.11 



TABLE XVI i . TEHP-HUfllDITY. 100°F. 80X 




nfcr; BTDC 


RATFD H.P, 160. 


■h.'C. R'AT'in' ‘ 'T; 



UMTS 

PUW NUWPPR 

TI>‘E IM HOPE HIN. 

FNOINF SPEpn RPM 

nes. hhrsfpowfb hp 


F/A RATin MFAS, _ - - 

F/A RATIP CALC. 


DIPF. IN F/A 

AIR FLOW L BS / HP 

FUEL PLOW IBS/HR 

VAPHR FLOW L9S/HR 

HUHiniTY GR HZn/LB PPY AIR 


OFW PniA'T 
RELATiVr HUNIDITY 
baromftcr 
IMO.AIR TEMP. 

HAX. CHT . 

_____ 

NOX WFT 

cn WET 

C02 HF T 

P2 VIET ■ 

H2Q C PRP.F CTIO N 

HC PASS/^ODE 

NPX MASS/MODE 
CO HASS/HPOE 


DEG.F 

* 

IN.HG. 

OEn.F 

DEG.F 


J-^/MODE_ 

LR/MnDE 

L6/H00E 


HC MODE/STD.CYCLE _ 
“NOX" HODF/ ST D^CYCLE 
CO MOOE/STD. CYCLE 


HC EH iSSl 0_N_ P PR _ HP _C YC L E = 
_NOX_FNlSS!nN PFR HP CYCLE = 
CO EMISSION PER HP CYCLE = 


602.82 

0.66081 


0,0^R9 

0.0<3RA 


59.79 

‘5. 9^ 

1.889P6 
221 . ?A9 
89V950" 
77. 77 
?9".'3i" 
9B. 10 
290. ?6 

"37005.69 ' 
3.72 
9'.6701 

^6.9831 

2V97 87" 
0.83092 


TA'X! TAKE OFF 
11,00 0.30 


clTmb app'roSch 


J^20 ft . A6_ 
0 '.7 5 278 


0. 1081 
0.1036 


115.16 
12.64 

3.6 14"2 5 
2 19.726 
89 .'79 6" 
76.35 
"29.31" 
98.54 

zsi'.zT 

"2l64'7 .15" 
6.?0 
12.0^65' 
_ 7.4584 
’0V8627" 

0.82683 


_0. 02257 0.2871B 

0.00001 " ''0.00027 

0.11414 3.16130 


7,423 

O.O'OS 

1.699 


94,469 

0 . 111 " 

47.043 


270^07_ 

139.'Vfl07 


0.0909 
. 0.0872 


881. 30 

80. 15 

28. 98100 
230. 189_ 
91.100 
74.16_ 
' >9.3'l 

100. 87_ 

42 677? 

Too 2','89'“ 

134.59 
8. 9453 ■ 

9.8703_ 

0.06)6 
_ 0.89647 

_0. 00490 
6.00114' 
0.4 62 63 

1.638 
0. 4'75' 
6.834 


2429.64 
1 19."8 4'i6'9 


0.0031 

0.0893 


611.67 


71.55 

26. 3 2 'l 9 0 

227.006 
90.92 5'” 

73.3l_ 

■29.'3l 

101.07 
43"672 0 

~L5'6"."6r 
164.02 
"9. 5027 

9.2009 

0‘.096'5" 

0.78711 

0.08572 

0.02112' 

7. 46516 

28.197 

8";"8'0'0" 

111.089 


2354.03 

65.49182 


0.09 11 
0. 0873 


479.88 


43.71 
15.41111 
224. 801 

9'o;'525" 

72.40 
■ 2'gV 31 

101. 07 

364.28 

~Z"643".'T0“ 

110.09 

"9.0433 

9.85?6_ 

070832 

__ o._ao7_io_ 

_0. 05823 
6.01016” 
5. 09234 

19,155 

4.234 

75.779 


0.00340 LB/HP CYOLF 


0.00U2O LB/HP CYCLE 


0,10733 UP/HP CYCLE 


percent PF ALLOWABLE HC = 
PER CENT PF ALLOWABLE NOX = 
PERCENT CF allowable CO = 


1205.04 

0.94492 


0. 1011 


106.28 

11.28 
3.38768 
223.130 
90. 160 
76^5_0_ 
2'9.2 0 
9 8. 86 
279,58 

1^'27T'8"^ 

6.8R 

“I I. 6567" 
7. 8754 
0.730'8 
0 .82451 

0.06317 
O'; 0000 7" 
0.76487 

20.7R0 

DTOSTT 

LI. 382 

179.04 

13.66 


255,54 


TABLE XV! j. TEMP-HUHIDITY, 100°F',' 80% 





ao-s REL.HUMim TY 


CVCiF T// ? CTELL-ir 


25 

PTOCf 100 DEG. 

F, ao-x RE 

iL.HUMim TY 

ENGINE TIMING 

25,000 DEG. 

GTOC 

■ra^e'd R, 


HN ITS 

IDLE 

TAXI 

PL'N NUM8FR 
TIME IM MfUTE 

MIM. 

1774 

1.00 

1763 

11.00 

FNC-INE SPEED 

RPM 

61C.92 

1 190, 8S 

08S. HTpSEpnWER 

HP 

0.72633 

I.OIOAO 

F/A RATin MEAS. 
F/A RATIO CALC. 


0. 1001 
0.0955 

0. 1069 
0. 1029 

* DIFF. IN F/A 


■“4. 646 

-3.7 04 

AIR FLP»^ 
FUFI FLOW 

lrs/hr 

LRS/HP. 

5 7.49 
5.76 

113.33 

12.11 

. VAPPP. FLOW L3S/HR 

humidity GR H20/LB DRY AIR 

1. 81955 
221.531 

3.544<i^6 

219.043 

DEW PDP'T »EG, F 

pelattvf humioity 

39.975 
77. 32 

89 .475 
74- 52 

BAROMETER 
. IMp.AIR TEMP, 

IN.HG. 

OEG.P 

29,27 

98.32 

29. 29 
99.0? 

■ fisx. "CHT 

neo.F “ 

27 8.64 

274. 37 

. 'hC wf T 

. MPX WET 

. " CD WET " 

CP2 WFT 

PPM 

PPM 

X 

q; 

36504.64 
3. 95 
“ 9.2503 

7.3317 

21630.14 

6.46 

'11.8412 

7.5960 

, P2 WET 

, HZC CORPECTinM _ 

<V 

3. 2817 
0.84101 

0. 84 8 6 
0. 02389 

, HC MASS/onpE 

, NOX MASS/MnOF ■ 

. CO MASS/MPDF 

LP/MODE 
"LR/^'nnE ' 
LB/ MODE 

0.02142 

0.00001 

0,10729 

0,28135 

0.00027 

3.04418 

HC pnOF/STO, CYCLE 

7.047 

02,551 

NCX MPPP/stP. CYCLE 7". 

CO MnPE/STD.CvCLE 

0.003 
1 .597 

0.113' 
45 .300 

HC EMISSION PER 

HP CYCLE = 

0.00343 

L8/HP CYCLE 

. NCX EMISSION PER 

HP CYCLE = 

0.00020 

LB/HP CYCLF 

!! CO EMISSION PFR 

HP CYCLE = 

0.10359 

LP/HP CYCLE 

It . 


TABLE XVI k, TBIP-HUmmTY. 100°F, 80^ 


O.^O 


66 
5.00 


6.00 


TT761 nro 

3.00 1.00 


2711.43 2433.77 2350.37 1209.12 616. 68_ 

I39.2‘7‘6"l5 120.’47377 65.l3fT7 l.349'3S ij;'676'95~ 

OV'0'9lO 0.0921 ST09T7 DT1757D 0~09 67T 

0.0867 0.0893 0.0873 0.1030 0,095? 

=-4. 786 -3.029 -4.‘822 -3.73<^ "-0. 816' 

891109 8 13.55 ^477‘;40 103.06 59;22~ 

81,19 74.95 43.78 11.03 5.69 

"r9Tl8987 26752515 15.3'2703 J.296B6' "~T. 80943 

229.096 278.231 224.700 223.938 223.348 

““ 91.145 9 1.051 “'90. 535'“ "90.365 ' " 90. 135' 

74.14 72.31 72.14 74.74 77.67 

29". E"? '29.'29 29.' 29 '2 9.28 ' 29.28" 

100.92 101,66 101.20 99. P4 98.33 

390.24 434.95' 368.50' "320.59" ‘“266.08 

'2057.30 '"2107.83 2108.91 22600.25 " 3698°. 66 

134.89 14B.76 111.65 6.38 3.55 

8.8301 9. 7887 ' 9.0466 " ' 11.8646 " 8. 7^04' 

10.0073 9.3707 '9,9243 7.4655 7.1744 

■' 0.1019 0.1128 0''.'0fi29 17022'7 3;3106 

0. 80R60 0.80343 _ _0.8097l 0.P2463 0.82705 

0.00545 0.06520 0,05991 0.07298 0.02205 

"0."00116" '"0,01948 " ■■0'.0L0?8 "0.00007 0,00001 

0 .462 23 7. 8196 2 5._?J9 55 ? O.l O'^Sl 

1.792 28.025 19.708 24.005 7.253 

"0.482 ■" ‘ 8.116 ‘ 4‘.282' 0 ,029 '’O.OOB 

6.878 116.363 11.268 

PERCENT PF ALLOWABLE HC = - 180.38 * 


^ER C E N r OF AL LQWA 3 L E NQX = 1 3,03 

PERCENT PE ALLOWABLE CO = 258,54 


1 -* 

^ 
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HEATED SAMPLE LINE '300 


SPAhl GASES 
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